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FOREWORD 


This DATA BOOK has been prepared by the 
Raytheon Production Corporation to fur¬ 
nish in compact form the chief technical 
data on the complete line of radio broad¬ 
cast receiving tubes. In addition to 
the maximum ratings and values of essen¬ 
tial characteristics there are given in 
this booklet the more important charac¬ 
teristic and operating curves for each 
active tube. The information given by 
these curves may well be even more valu¬ 
able and useful than the ratings and nom¬ 
inal characteristics. This information 
has not heretofore been generally avail¬ 
able in convenient and readily aooesai- 
ble form. Much of it has previously been 
obtainable only by a limited number of 
receiver design engineers. Data are given 
on all tubes that have been at all wide¬ 
ly used in the past in receivers and am¬ 
plifiers that are still handled in the 
trade as replacements; also on all types 
that are being used in new receivers in¬ 
cluding all new types announced up to the 
end of 1937. 

To make this booklet of maximum usefulness 
an introductory section has been included 
which gives brief descriptions of the 
various classes of tubes and how they 
operate; definitions of the various tube 
characteristics and terras and explana¬ 
tions of how these quantities may be de¬ 
termined from the characteristic ourves; 
simple circuit diagrams showing the es¬ 
sentials of the various sections of a 
modern radio receiver,including the new¬ 
er features, and convenient charts for 
determining the proper values of certain 
tube circuit constants and operating volt¬ 
ages. 

For completeness there have been included 
the essential data on Raytheon resistor 
tubes and panel lamps for radio receiv¬ 
ers. 

This booklet has been designed for the 
use of design engineers, radio dealers, 
servicemen and members and customers of 
the radio industry generally. Much 
thought and labor has been devoted to its 
preparation. It is our hope that it will 
prove really useful and at the same time 
acquaint you with Raytheon tubes and 
Raytheon Engineering Service. 
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TUBE ELEMENTS 


A radio tube, or vacuum tube, is a vacuum device in which electric current 
flows, as a stream of electrons, through the evacuated space from one elec¬ 
trode to another. A HIGH VACUUM TUBE is one in which the degree of vacuum 
is so high that the characteristics of the tube are not affeoted by gas 
ionization. Most radio receiving tubes are of this class. A GAS TUBE is 
one which has a gas filling, usually at relatively low pressure,and in which 
gas ionization is essential to the normal operation of the tube. Types 82 
and 0Z4G are examples of this class. 

CATHODE The cathode is the electrode which supplies the electrons neces¬ 
sary for the operation of the tube. In general the cathode must 
be heated to obtain sufficient emission of electrons. A FILAMENTARY CATHODE 
is in the form of a wire or ribbon through which heating current flows and 
is sometimes called a "directly heated" cathode. In some of the earlier 
receiving tubes, such as the 199 and the 201A, the cathode is a filament- of 
thoriated tungsten and is normally operated at a temperature of approximate¬ 
ly 1700°C. In more recent types, such as the 26, 45, and 1A4, the cathode 
is a wire or ribbon of nickel or nickel alloy coated with the oxides of 
barium and strontium and is normally operated at 600° to 800°C. A UNI-PO¬ 
TENTIAL, or "indirectly heated”, cathode consists of a metal sleeve, usually 
nickel, which encloses an insulated filament,or heater, through which heat¬ 
ing current flows. The cathode sleeve is generally coated with the oxides 
of barium and strontium and is operated normally at 600° to 800°C. 

PLATE The plate, or anode. Is the electron collector element of a tube and 
Is normally the one to which the main portion of the electron stream 
flows. It Is usually in the form of a cylinder of thin metal and may be 
circular, oval or rectangular in cross-section. In some tubes the plate is 
carbonized to increase its heat radiating ability. 

GRID A grid is an auxiliary electrode placed between the cathode and the 
plate. It usually consists of a spiral of wire fastened at each turn 
to one or more, usually two, longitudinal support wires. In cross-section, 
the outline of a grid may be circular, oval or rectangular. The grid spiral 

is usually of \miform pitch, but some tubes employ VARIABLE MU GRIDS in 

which the turns are not uniformly spaced. In a few cases the grid consists 
merely of two vertical wires or strips of metal. The grids in a multi-grid 
tube are commonly referred to by numbers indicating their position radially 
with respect to the cathode, number 1 grid being adjacent to the cathode. 
Grids are also referred to by names Indicating their function. A CONTROL 

GRID, or Input grid, is one to which an input signal voltage is applied and 

which modulates the main electron stream in accordance with the input sig¬ 
nal. A SPACE CHARGE GRID Is a grid placed in the electron stream and posi¬ 
tively charged to partially neutralize the space charge effect caused by the 
cloud of electrons surrounding the cathode. A SCREEN GRID Is an auxiliary 
grid placed between the control grid and the plate and operated at a jjoci- 
tive d-c voltage with respect to the cathode. Besides accelerating the 
electrons toward the plate, a screen grid acts as an electrostatio shield 
and reduces tlpe capacity between the plate and the control grid. A SUPPRESSOR 
GRID is a grid placed between the screen grid and the plate and connected 
to a point of low d-c potential to prevent the passage of low velocity sec¬ 
ondary electrons originating either at the plate or at the screen grid. In 
some tubes it Is connected internally to the cathode and in others It is 
connected to a separate base pin. In some pentagrid tubes,such as the type 
6A7, the number two grid,which serves as the anode for the oscillator sec¬ 
tion, is called the ANODE GRID. The term ALIGNED GRIDS refers to a pair of 
adjacent grids having the same number of turns per inch and placed sc tl.at 
each turn of one grid lies in the same horizontal plane with the correspond¬ 
ing turn of the adjacent grid. The grids usually aligned are the control 
grid and the screen grid in some tetrode and pentode power amplifier tubes. 
This arrangement causes the electrons to flow In flat beams between succes¬ 
sive turns of the aligned grids. SInoe the screen grid wires are out of the 
direct path of the electrons, fewer electrons reach the screen grid and the 
screen grid current is lower than that of similar tubes without aligned grids. 


TUBE CLASSIFICATION BY STRUCTURE 


Radio tubes may be classified according to the number of elements or elec¬ 
trodes they contain. 

A DIODE is the simplest form of tubo and contains two elements, a cathode 
and a plate. Types 01 and 12Z3 are examples of this class. 

A TRIODE or three element tube, contains a cathode,a grid and a plate, as 
for example, typos 27 and 2A3, 

A TETRODE is a four element tube having a cathode, two grids and a plate. 

The name SCREEN GRID TUBE is sometimes used for a tetrode, such 
as the type 24A, In which the outer grid is operated as a screen grid. One 
type of tetrode is a BEAM POWER TUBE in which the electrodes are so spaced, 
that the electron stream is confined to relatively narrow paths, or beams, 
and sufficient space charge is built up between the screen grid and the plate 
to prevent any appreciable flow of secondary electrons betw-een them. The 
electron beams are produced by the use of aligned grids and deflector plates 
partially surrounding the screen grid support rods and connected electrical¬ 
ly to the cathode. The 6L6 ana GV5G are beam power tubes. 

A PENTODE Is a five element tube which contains a cathode, three grids and 
a plate, types 7 r - and 42, for example. 
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A HEXODE Isa six element tube containing a cathode, a plate and four other 
electrodes. 


A HEPTODE Is a seven element tube having a cathode, a plate and five other 
electrodes, usually grids. PENTAGRID is another term applied to 
this type of tube. Types 6A7 and 6L7 are in this classification. 

A MULTIPLE UNIT TUBE is one containing two or more sets of electrodes, or 
units, in the same envelope. In some types a single 
cathode, common to both units, is used; In others separate cathodes are used. 
Each unit can usually be operated as if it were a separate tube In its own 
envelope. A two unit tube is often referred to as a DUO-or DUPLEX- TUBE, 

A DUO-DIODE is a duplex tube containing two diode units, as a type 80 or 
a 6H6. 

A DUO-DIODE TRIODE is a duplex tube containing a duo-diode unit and a tri- 
ode unit, as a type 75. 

A DUO-DIODE PENTODE is a duplex tube containing a duo-diode unit and a pen¬ 
tode unit, as a type 6B7. 

A DIODE-PENTODE Is a duplex tube containing a diode unit and a pentode 
unit, as a type 12A7 or a 25A7G. 

A TRIODE-PENT ODE Is a duplex tube containing a triode unit, and a pentode 

unit, as a type 6F7. 

A TRIODE-HEPTODE is a duplex tube containing a triode unit and a heptode 
unit. 

A TWIN TUBE is a duplex tube containing duplicate units, types 6A6 and 
1E7G, for example. 


TUBE CLASSIFICATION BY FUNCTION 


Tubes may be further classified according to their uses or functions in a 
circuit, 

A RECTIFIER TUBE usually a diode or a twin diode, is one used in obtaining 
a direot ourrent or voltage from an alternating current 
supply. 

A HALF-WAVE RECTIFIER TUBE Is one used in a half-wave rectifier circuit 
and in which current flows only during alter¬ 
nate half-oycles of the a-c supply voltage. A half-wave reotifier tube is 
usually a diode such as a type 81 or a 12Z3. However, a triode like the 
type 37 or other multi-eleotrode tube may be used by oonnecting the grid or 
grids to the plate to form a diode 

A FULL-WAVE RECTIFIER TUBE is a twin diode used in a full-wave reotifier 
circuit in which the two diodes are so conneoted 
that current flows through one diode during one half-oyole and through the 
other diode on the alternate half-cycle of the a-c supply voltage. Two 

separate diodes may be used instead of a twin diode in a full-wave circuit. 

A VOLTAGE DOUBLER TUBE is a twin diode tube having separate cathodes in¬ 
sulated from each other so that the two sections 
may be connected in series In a voltage doubler circuit. Although a twin 
diode tube is usually used in this circuit, two separate diodes may be used 
to accomplish the same result. 

AN AMPLIFIER TUBE is one used to amplify a voltage applied by the input 
circuit between two electrodes, a control grid and the 
cathode. An amplified voltage appears in the output circuit, usually the 
plate circuit and a portion of this voltage is developed across the load 
impedance. 

A VOLTAGE AMPLIFIER TUBE is an amplifier tube used to supply an amplified 
voltage to another tube which maybe another volt¬ 
age amplifier tube, a power amplifier tube or a detector tube. 

A POWER AMPLIFIER TUBE Is an amplifier tube used to develop a relatively 
large amount of power, as contrasted to voltage, in 
the outpu-t circuit and may be a triode, a tetrode, or a pentode. 

A REMOTE CUTOFF AMPLIFIER TUBE is one that requires a relatively high neg¬ 
ative bias on the control grid to reduce 
the plate current and transconductance to zero or to very low values. Rela¬ 
tively large signal voltages may be applied to tubes of this class without 
producing serious cross modulation or modulation distortion. Most remote 
cutoff tubes are made with a variable-mu control grid. 

A DETECTOR TUBE Is one used te separate the low frequency component of a 
modulated signal from the high frequency carrier of radio 
or intermediate frequency. Various types of tubes,dlodes,triodes, tetrodes 
and pentodes may be employed as detectors. 

AN OSCILLATOR TUBE is an amplifier txibe operated in a suitable circuit to 
produce a-c power when supplied with d-c power. Tri- 
odes such as types 76 and 6J5G, are commonly used as oscillators in super¬ 
heterodyne receivers. 
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A MIXER TUEE is on© in which two applied voltages of different frequency 
are combined, or mixed, to produoe beat frequency voltages 
which are equal to the sum and difference of the applied frequencies, in the 
output circuit, 

A CONVERTER TUBE is a special form of mixer tube in which one of the two 
combining voltages is produced by self-oscillations in 
the tubo itself. The 6A7 Is one of the tubes designed specially for conver¬ 
ter service but other multi-grid types, such as the type 77, have been used, 

AN ELECTRON RAY TUNING INDICATOR TUBE Is a tube in which an eleotron beam 

causes a luminous area to appear on 
a fluorescent Bcreen, or target. The shape and size of this luminous area 
vary in accordance with the voltage applied to the control grid of the tube, 
giving a visual Indication of the changes in the control grid voltage. Usu¬ 
ally this tube Is a duo-triode, one section functioning as a d-c amplifier 
and supplying an amplified d-o voltage to the control electrode of the tar¬ 
get section. The 6E5 is an example of a tuning Indicator tube. 


FUNDAMENTAL CHARACTERISTICS OF RADIO TUBES 


A radio tube, as a circuit element, exhibits some electrical characteris¬ 
tics, such as resistance and capacitance, which are similar to those of other 
circuit elements and, in addition, it has other characteristics which are 
unique. Since the current-voltage relations of a tube usually are not 
linear, the d-c current flowing between two electrodes Is not directly pro¬ 
portional to the d-c voltage between them. For this reason, the a-c or vari¬ 
ational characteristics depend on the d-c voltages applied between the ele¬ 
ments and are not the same for large amplitudes as for small. Therefore, 
the characteristics of a tube, as a circuit element, are commonly expressed 
in terms of their values for a-c current and voltage of very small ampli¬ 
tudes, and with specified values of d-c voltage applied to the various elec¬ 
trodes, It is necessary to distinguish between the d-c voltages applied to 
the various electrodes, which determine only the operating conditions, and 
the a-c voltages which are being amplified. The cathode Is usually consi¬ 
dered as the zero or reference point of voltage and the voltage between the 
cathode and any other electrode is designated as the voltage of that elec¬ 
trode, as for example, PLATE VOLTAGE, SCREEN-GRID VOLTAGE, and GRID VOLTAGE, 
The d-c voltage on the control grid is commonly called the GRID BIAS, 

RECTIFIERS In a radio tube, the electrons originating at the cathode are 
attracted to any electrode which is at a positive potential 
with respect to the cathode and repelled from any electrode which is at a 
negative potential. Diode rectifier tubes depend on this fact for their 
operation, as plate current can flow only during the half-cycle when the 
plate is positive. The important characteristic of a rectifier tube is the 
STATIC PLATE CHARACTERISTIC, a curve showing the relation between the d-o 
plate voltage and current. Typioal diode plate characteristic curves may 
be found in the rating and characteristic data section under any rectifier 
tube type, for instance, the type 81, At low plate voltages the plate cur¬ 
rent increases approximately as the 3/2 power of the plate voltage. At high¬ 
er plate voltages the plate current approaches the total electron emission 
of the cathode, which is the maximum value of plate current obtainable at a 
certain cathode temperature, A derived characteristic is the relation be¬ 
tween the d-c output current and voltage In a typical rectifier circuit. 
Typical curves may be found in the rating and characteristic data section 
under any rectifier types, such as the type 80. Since the values shown by 
the curves are dependent on the circuit constants, transformer resistance 
and reactance and smoothing filter characteristics, they should be used only 
to indicate the tube performance under certain arbitrary, but usually typi¬ 
cal, operating conditions. 

AMPLIFIERS In amplifier tubes, the amplification depends on the fact that 
a small voltage applied to the control grid has the same effect 
on the plate current as a much larger voltage applied to the plate, A meas¬ 
ure of this amplifying effect is the AMPLIFICATION FACTOR, y, or mu, which 
indicates the relative effectiveness of the grid voltage versus the plate 
voltage in controlling the plate current. It is equal to the quotient of a 
small change in plate voltage divided by the compensating change in grid 
voltage necessary to maintain the plate current constant, THE TRAP. S CONDUCT- 
ANCE or MUTUAL CONDUCTANCE, G m , of a tube is a factor Indicating the magni¬ 
tude of the controlling effect of the control grid voltage on the plate cur¬ 
rent, and is expressed in nicromhos which are equivalent to microamperes per 

volt. It is equal to the quotient of a small change In plate current di¬ 
vided by the change in grid voltage producing it, when all other elements 

voltages are constant and there is no external Impedance in the plate cir¬ 

cuit. The PLATE RESISTANCE, Rp, of a tube is the effective Internal a-c re¬ 
sistance between the plate ana cathode. It is expressed in ohms and is e- 
qual to the quotient of a small change in plate voltage divided by the ac¬ 
companying change in plate current, with constant voltages on the other el¬ 
ements and no external impedance in the plate circuit. Amplification factor, 
transconductance and plate resistance are connected by the relation G^y/R^ , 
hence any one of these quantities may be found if the other two are known. 
In multi-grid tubes there may be several values of amplification factor and 
trans conductance, depending on -which element is used as the control grid and 
which element as the plate, as for example,grid #1 to grid#2 transconduct¬ 
ance or grid #1 to plate transconductance,or grid #3 to plate bransconduct¬ 
ance. 
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An amplifier txibe may be considered as an a-o generator whose generated 
e.m.f., or open-oircuit voltage Is the produot of the amplification faotor, 
p,, and the a-o grid voltage. Eg. The voltage, uEg, appears in the plate 
olrcuit in series with the plate resistance, Rp, which corresponds to the 
internal resistance of the generator. The tranaconductance is the short-cir¬ 
cuit a-c current per unit of a-o grid voltage. 

The VOLTAGE AMPLIFICATION or VOLTAGE GAIN is the amplification obtained from 
a tube in connection with its associated circuit, and is equal to the quo¬ 
tient of the a-c voltage, El# developed across the load resistance, Rl, di¬ 
vided by the a-c grid voltage. Eg. Since the a-c voltage generated in the 
output circuit of a tube is in series with the plate resistance, the a-o 
voltage developed across the load resistance depends on the relative values 
of Rp and Rg. The voltage amplification is given by the following formulas: 

voltrge emn. = &&&- ft) 

TRIODES The static plate characteristic curves of a triode are similar to 
those of a diode, except that a family of curves is usually given, 
each curve corresponding to some arbitrarily chosen value of grid bias. 
Typical triode plate characteristic curves may be found in the rating and 
characteristic data section, for instance, under the types 6F5, 76, or 6Q7. 
The other family of curves under the types 6F5 and 6Q7 shows the same in¬ 
formation in another form, the relation between the d-o grid voltage,or bias 
and the d-o plate current for several values of d-o plate voltage. The aia- 
plificatlon faotor may be determined from the plate family of curves byfind. 
ing the plate voltage, at constant plate ourrent, corresponding to two val¬ 
ues of grid bias. The amplification faotor is then equal to the quotient 
of the change in plate voltage divided by the change in grid voltage. The 
transconductance is equal to the slope of the plate ourrent vs, grid voltage 
curve at any point where Its value Is desired. The transconductance may 
also be determined from the plate family of curves by finding the change in 
plate ourrent, at constant plate voltage, corresponding to a change in grid 
bias. The transconductance. In micromhos, is then equal to the change in 
plate current in microamperes divided by the change in grid voltage. The 
plate resistance equals the slope of the plate current vs.plate voltage curve 
at any point where its value Is desired. Thus,the three fundamental char¬ 
acteristics of a tube may be determined approximately from the static char¬ 
acteristic curves. In determining amplification factor, transconduotanoe 

and plate resistance from the static characteristic curves, greater accura¬ 
cy will be obtained if the increments read from the curves are as small as 
can be read conveniently. 

TETRODES The plate current vs. control grid voltage curves of a tetrode are 
similar to those of a triode,but the plate current vs.plate volt¬ 
age curves are quite different, as may be seen by referring to the plate 
characteristic curves of a typical tetrode,such as the type 24A. At values 
of plate voltage higher than the screen grid voltage, where a tetrode la 
usually operated, the plate current eurves are relatively flat, indicating 
high values of plate resistance and amplification factor. In this region 
the value of plate current depends more on the value of d-c soreen grid volt¬ 
age than on the value of d-c plate voltage. At plate voltages lower than 
the soreen grid voltage the values of plate current are unstable due to the 
effects of SECONDARY EMISSION, When the plate, or any other electrode, is 
more than about 12 volts positive the electrons which striice it cause it to 
emit secondary electrons. These electrons maybe pulled back to the plate, 
or, if there is another electrode nearby at a higher d-e potential, they may 
be drawn away from the plate to the higher potential electrode. In the re¬ 
gion of the plate current characteristics where the plate Is at a low d-c 
potential, the secondary electrons are drawn to the screen grid, decreasing 
the plate current and increasing the screen ourrent correspondingly. In the 
operating region where the plate is at a higher potential than the soreen 
grid, the plate ourrent is increased and soreen current decreased by second¬ 
ary electrons from the screen grid. The amount of secondary emission is 
largely dependent on the surfaoe condition of the electrodes and nsually 
varies widely in different tubes. Tetrodes are ordinarily not operated 

under conditions which permit the pj.ate voltage to fall below the screen grid 
voltage unless the design of the electrodes Is such that secondary emission 
Is largely eliminated. In beam power output tubes, which are tetrodes, the 
effects of secondary emission are largely eliminated and the characteris¬ 
tics resemble those of pentodes. 

Because of the eleotrostatic shielding effect of the screen grid, the con¬ 
trol grid to plate capacitance of tetrodes is very much lower than that of 
trlodes. Tetrodes designed for use in high frequency stages usually con¬ 
tain additional shields placed outside cf the electron stream in such a way 
that the grid to plate capacitance Is still further reduced. This feature 
makes tetrodes more suitable than triodes for use in amplifying r-f or 1-f 
frequencies -where large grid to plate capacitances would tend to cause os¬ 
cillation or instability. The high amplification factor and plate resis¬ 
tance of tetrodes permit high gain and selectivity with the tuned circuits 
ordinarily used at high frequencies. The high amplification factor also 
permits high gain in resistance coupled audio frequency amplifiers. 

PENTODES The plate current vs. plate voltage curves of a pentode resemble 
those of a tetrode with the important exception that there is no 
abrupt dip in the curves at the point where the plate voltage equals the 
screen grid voltage. Refertothe plate characteristic curves of types 6C6, 
42, etc., in the rating and characteristic data seotion for typical pentode 
curves. This Improvement in characteristics results from the effect of the 
suppressor grid, #3 grid,which prevents the passage of secondary electrons 
between the plate and the screen grid. The plate current curves are flatter 
than in corresponding types of tetrodes, hence the plate resistance and am¬ 
plification factor are correspondingly higher. Pentodes may be used for 
the same service as tetrodes and have the same advantages of low grid to 
plate capacitance and high amplification factor and plate resistance. In 
addition, since the plate current curves are smooth over a wide range of 
plate voltage, pentoded can be operated as pov/er amplifiers at large ampli¬ 
tudes of a-c voltage and current. 
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MIXER OR CONVERTER TUBES An important characteristic of a mixer or con¬ 
verter stage is the CONVERSION TRANSCONDUCTANCE 
which is equal to the quotient of the teat frequency, or i-f, component of 
the plate current divided by the r-f signal voltage on the control grid, 
with no impedance in the plate cirouit and constant d-c voltages on all the 
electrodes. In converter circuit calculations, conversion transconductance 
corresponds to transconductanoe in single frequency amplifier circuits. The 
TRANSLATION GAIN of a mixer stage is analogous to the voltage gain of an am¬ 
plifier stage, and Is the ratio of the i-f output voltage appearing across 
the plate load impedance, to the r-f signal voltage applied to the control 
grid. Its value depends on the circuit constants as well as on the mixer 
tube characteristics and operating conditions. The CONVERSION PLATE RESIS¬ 
TANCE of a mixer tube Is the effective plate resistance to the beat fre¬ 
quency, or i-f, component of the plate current and corresponds to the plate 
resistance of an amplifier tube, A pentagrld converter tube is ordinarily 
operated as if it consisted of two sections, each having its own control 
grid, both grids simultaneously controlling the plate current in accordance 
with the separate grid voltages. The curves in Pig. 1 and Pig. 2 show the 
effeot of the Inner number 1 and the outer number 4 control grid voltages 
respectively on the plate current and on the current to grid number 2 whioh 
serves as the anode of the Inner section. The negative relation between the 
voltage on the outer control gridandthe anode current of the inner section, 
shown In Pig, 2, is typical of pentagrid tubes. Each section has the char¬ 
acteristics of amplification factor, plate resistance andtransconductance, 
the values depending on the d-o voltages applied to the electrodes of both 
sections. 


TUNING INDICATORS For typical tuning indicator characteristic curves re¬ 
fer to the type 6E5 In the rating and characteristic 
data seotion. The ourve of shadow angle vs. grid bias is the most important 
as It shows the range of grid voltage necessary to completely control the 
pattern on the fluorescent target. 
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TUBE APPLICATION AND CIRCUITS 


RECTIFIERS In the application of rectifier tubes care should be taken that 
the published maximum ratings are not exceeded. Rectifier tubes 
are rated for MAXIMUM A-C PLATE VOLTAGE, the maximum RLIS value of a-o volt¬ 
age that should be applied to the plate of the tube and for MAXIMUM D-C OUT¬ 
PUT CURRENT, the highest value of d-c plate current, averaged over one a-o 
cyole, at which the tube should be operated. They are also rated for MAXI¬ 
MUM PEAK PLATE CURRENT, the maximum instantaneous peak value of plate cur¬ 
rent that should be permitted to flow through the tube and for MAXIMUM IN¬ 
VERSE PEAK VOLTAGE which is the maximum Instantaneous peak value of plate 
voltage that should be applied to the tube during the half-cycle when the 
plate is negative and no current Is flowing to the plate. THE VOLTAGE DROP 


is the d-c plate voltage corresponding 
ourrent, usually equal to the maximum 

A typical half-wave rectifier cirouit 
is shown in Pig. 3 and a typical full- 
wave rectifier circuit In Pig. 4. A 
condenser Input filter Is shown In each 
circuit. If Ci were omitted the filter 
would be a choke input filter. With 
condenser input the d-o output voltage 
will be higher and the regulation over 
the working range poorer than with 
choke input. Increasing the capacity 
of Cl will increase the d-c output volt¬ 
age, but will also increase the peak 
plate current and the Inverse peak volt¬ 
age applied to the tube. Some filter 
circuits employ two chokes in series, 
as shown in Pig. 4, to further reduce 
the hum voltage. In some cases the 
plate supply for the output stage is 
taken from the first choke and the rest 
of the tubes supplied through both 
chokes. This allows a smaller choke 
with a lower current rating to be used 
for Lg, and improves the regulation of 
the output voltage. 


to some specified value of d-c plate 
d-c output current per plate. 

TYPICAL HALF WAVE RECTIFIER 
CIRCUIT 
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TYPICAL FULL WAVE RECTIFIER CIRCUIT 





TYPICAL VOLTAGE DOUBLER CIRCUIT 


Fig, 5 shows a voltage doubler circuit 
such as is sometimes used in receivers 
operating directly from the a-c line 
without a power transformer. The d-o 
output voltage will be somewhat less 
than twice the value which would be ob¬ 
tained with a half-wave rectifier. Its 
value depends on the capacity of con¬ 
densers, Ci,and on the d-o output cur¬ 
rent, as shown by the curves for the 
S5Z6 tube, 

AMPLIFIERS Two general types of am¬ 
plifiers are used in radio 
receivers,high frequency amplifiers for 
radio and intermediate frequencies and 
low frequency amplifiers for audio fre¬ 
quencies, High frequoncy amplifiers 
arc usually transformer coupled and may 
be used over a range of frequencies as 
in a timed r-f receiver,or at a single 
frequency as in the i-f amplifier of a 
superheterodyne receiver. Pentode or tetrode tubes are commonly used In 
high frequency ar.plifiers because of their low grid to plate capacitance and 
high values of transconductance and plate resistance. Fig,6 and Fig.7 show 
typical high frequency amplifier circuits suchas are used in a tuned r-f re¬ 
ceiver and in a superheterodyne receiver. 



TYPICAL TUNED R-F AMPLIFIER AND DETECTOR CIRCUIT 

78 Off 6X76 78 Off 6K7G 6J 76 
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A PHASE INVERTER circuit is shown in Fig, II, The signal voltage for triode 
R Is obtained from the tap, P, on the resistor, R g , in the output oirouit 
of the other triode. This tap should be adjusted so that the signal volt¬ 
age applied to triode R is equal to the input signal on the grid of triode 
L, For example. If the voltage gain of triode L is 25, the tap, P, should 
be adjusted to supply l/25 of the voltage across Rgtothe grid of triode R. 


TWiti TRJOPE PHASE Hi VEXT EE 



Amplifier stages are classified with respect to the tube operating condi¬ 
tions and the relation between the grid bias and the maximum normal value 
of a-c signal voltage, which determine the fraction of the a-o cycle during 
which plate ourrent flows. In a GLASS A amplifier stage, the plate current 
flows during the complete a-c cycle, the grid bias usually being fixed at 
approximately one-half of the cutoff bias (the grid bias neoessary to re¬ 
duce the plate current to practically zero). Ordinarily, the maximum normal 
peak value of the a-c voltage Is approximately equal to the grid bias and 
no grid current flows during any portion of the cyole but this is not a 
necessary condition for Glass A operation. The subscript l,as in Class A^, 
is sometimes used to indicate that no grid ourrent flows during any part of 
the input cycle. 


Fig, 12 shows the section of the plate 
ourrent vs, plate voltage family of 
a triode operated as a CLASS A amplifi¬ 
er. The LOAD LINE represents the rela¬ 
tion between the Instantaneous values 
of grid voltage, plate voltage and 
plate current during a cycle at full 
rated signal level. Its slope is numer¬ 
ically equal to the reciprocal of the 
effective a-c impedance in the external 
plate circuit. Since this impedance is 
chiefly resistive, it is commonly re- 
fe red to as the LOAD RESISTANCE, Rl. 

The operating point. 0, indicates the 
static values of plate voltage, E 0 , and 
current, I 0 , with no signal. The load 
line terminates at plate current curves 
corresponding to the maximum and mini¬ 
mum instantaneous values of grid volt¬ 
age at full rated signal, the swing in 
grid voltage being the same in either 
direction from the operating point, 0, riu. TZ 

The difference between the plate voltage at the operating point and at eithor 
end of the load line equals approximately the peak value of the a-o output 
voltage developed across the load resistance. The RMS value of the a-o out¬ 
put voltage will be 0,707 times the peak voltage obtained from the ourves. 
The power output may then be calculated approximately from the relation: 



POWER OUTPUT = 


(Erms) 2 [gjOj(EmMridL \ [0J07(E n -E m ,„)] 2 


(Z) 
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A more accurate formula which Includes both halves of the cycle la 


POWER OUTPUT = 


(Emax. EmirdUmax. Tmin) 

a 


( 3 ) 


The values of Emax* Emin, Imax, and Imin* are read from the curves as shown 
in Fig, 12, If the values of Emwy, and Emin are expressed in volts, the 
values of Imax* and Im -ip should be expressed in amperes to give the power 
output in watts. 

The second harmonic distortion, expressed in percent,may be calculated from 
the formula; 

2nd. HARMONIC =- * _ r - X/00 (4) 

3-max. J-min 


I 0 is the value of d-c plate current at 
the operating point and Is read from 
the ourves. All the values of current 
in equation (4) should be expressed in 
the same units,millianperes or amperes. 
Fig.13 shows typical variations of pow¬ 
er output, plate current and harmonic 
distortion with signal Input voltage 
foratriode operated as a Class A ampli¬ 
fier, The power output varies approxi¬ 
mately as the square of tho input volt¬ 
age and the distortion is low and is 
chiefly second harmonic. 

The PLATE EFFICIENCY is the percentage 
ratio of the power output to the prod¬ 
uct of the overage d-c plate voltage 
and d-c plate current at full signal. 

PLATE EEF/CIENCY(°/o) = —x /OO 

Eplp 



In a Class A triode amplifier the plate efficiency Is relatively low, 15$ to 
25$. 

Tho POWER SENSITIVITY Is the ratio of the power output to the square of the 
Ir.put signal voltage, E^« 

POWER SENSITIVITY = (6) 


The power sensitivity of a Class A triode amplifier Is also relatively low. 


The method of calculating the approxi¬ 
mate power output and distortion for a 
pentode or a tetrode, operated as a 
Class A amplifier, is similar to that 80 
for triodes. Fig, 14 shews a family 
of plate characteristic curves for a 
typical pentode Class A amplifier. The „ 
power output may be calculated approxi- w 
met w.y from, the formula: 


PO 




32 


The values are read from the curves at 
the points 'Floated in Fig. 14, The q 
values of I x and ly are determined by 
the intersect! ns ox the load line with 
the plate current curves corresponding 
to grid biases of 0.293 Eg 0 and 1*V07 
E^o respectively, where Eg 0 is the value 
point, 0, 
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the grid bias at the operating 


Tie second harmonic distortion,expressed in percent, may be calculated from 
the formula: 


2no. HRRMOWC = 


Zip _ 

■EmaxT-E/nin+J- & (Ex'Ey) 


X/00 


(a) 


Tho third harmonic distortion, in percent, i:. given by the formula; 


3rd. HRRMOn/C - 


EmaxrEmin.~}-4 f (Ex Ey) 
Emax. ~Emin. ^ (E# -ly) 


X/00 


(9) 
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Fir. 15 shows the variation of power output, plate current, screen current 
and cii start ion with, signal Input voltage and Fig. 16 shows the variation of 
the sure quantities with load resistance for a typical pentode Class A Am¬ 
plifier. A pentode is normally operated with a load resistance of approxi¬ 
mately the value at which the second harmonic is a minimum. In some cases, 
the load resistance is adjusted for a lower value of third harmonic and the 
second harmonic is balanced out by using two tubes in push-pull or by in¬ 
troducing a balancing amount of second harmonic in a preceding stage. Beam 
power tubes are frequently operated with lower values of load resistance 
than are pentodes to reduce the odd harmonic distortion. A Class A pentode 
amplifier generally has higher plate efficiency, 35# to 45#,and higher pow¬ 
er sensitivity than a Class A triode. The distortion is also generally 
higher and consists mostly of third and higher odd order harmonics. 




FIG.15 


i.o is zo es so ss 

LORD RESJSTRMCE - KIL OHMS 

FIG. 16 


In a CLASS B amplifier stage two tubes or the two sections of a twin tube 
are used In a push-pull circuit. The grid bias is fixed at approximately 
the cutoff value and plate current flows in each plate circuit on alternate 
half-cycles of signal voltage when the grid is positive. Since the grid of 


Class B tube is swinging positive during 
cycle, grid current usually flows for ^ 
part of the cycle. This grid voltage 
and ourrent represent power whioh must 
be supplied by the preceding tube called gp 
the DRIVER TUBE. The power output of 
the driver tube is often the limiting 
factor in determining the power output 
of a Class B stage. Since the average 
value of the plate current of a Class 
B stage varies considerably with signal 
voltage,the plate voltage supply should 
have good regulation to prevent exces¬ 
sive decrease in d-o plate voltage and 
limitation of output as the signal volt¬ 
age is raised. 


a considerable portion of the 


Fig. 17 shows the section of the plate 
current vs.plate voltage family of a tri¬ 
ode used as a Class B amplifier. In 
Class B operation the plate current of 
one tube is practically cutoff during 
each alternate half-cycle and contri¬ 
butes very little to the power output 
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The power output from the two -tubes may be calculated approximately from the 
plate family of one tube and is equal to the sum of the power outputs repre¬ 
sented by the extensions of the load line on either side of the operating 
point,0, 


PO - fcj -EminXlfiifr 'Iq) + 


i E r m ~ e q)( x q zlmial 

2 


(to) 


Since the plate ourrent of one tube is 
practically cutoff during each alter¬ 
nate half-eyele,formula (10) may be re¬ 
duced to a further approximation: 


PO = 


(Eq EminJlntf X. 
2 


00 


The actual power output Is somewhat high¬ 
er than that shown by these relations 
because of the effects of the third and 
other odd harmonics. Fig.18 shows typi¬ 
cal variations of power output, plate 
current and distortion with signal in¬ 
put voltage for a Class B Amplifier. 
The distortion Is chiefly third and 
other odd harmonics. The plate effi- 
oienoy, 50# to 65#, and the power sen¬ 
sitivity at full power output are both 
relatively high. 
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A CLASS AB amplifier stage is one which, 
operates under conditions intermediate 
"between Class A and Class B. The grid 
bias is fixed at a value between that 
for Class A operation and cutoff and 
plate ourrent flows in each plate cir¬ 
cuit for less than one complete cycle 
but for more than one half-cyole of the 
signal voltage. If the normal maximum 
peak value of the signal voltage does 
not exceed the grid bias and no grid 
ourrent flows during any part' of the in¬ 
put cycle, the amplifier may be desig¬ 
nated as Class ABi, If grid current 
flows during any portion of the input 
oyole the amplifier may be designated 
ae Class ABg, Fig, 19 shows the seo- 
tionof the plate voltage plate current 

family of a triode used as a Class ABg p 100 200 300 400 

Amplifier, The power output from two PLATS VOLTAGE- YOLT5 

tubes may be computed approximately 

from the plate family of one tube In the FIG. 19 

same manner as for Class B operation. The characteristics of power output, 
plate ourrent, plate efficiency and plate current fluctuations with signal 
and driving power are intermediate between those of Class A and Class B oper¬ 
ation. 



Power output pentodes or tetrodes may be used as Class B or Class AB Ampli¬ 
fiers, and the approximate power output may be computed from the plate cur¬ 
rent vs., plate voltage curves in the same way as In the case of trlodes. 

In a CLASS C amplifier the grid bias is fixed at a value greater than the 
cutoff value and the plate current flows during less than one half-cycle. 
Class C amplifiers are not used in radio receivers, although an OSCILLATOR 
may be considered as a special type of Class C amplifier in which the input 
voltage is derived from the output voltage by means of circuit coupling, 

A CLASS BC amplifier stage is one which operates "under conditions Intermedi¬ 
ate between Class B and Class C and is not used in radio receivers. 

DETECTOR AND AUTOMATIC Detectors are used in radio receivers to separate 
VOLUME CONTROL CIRCUITS the audio frequency component of the modulated sig¬ 
nal from the high frequency carrier or to change 
the carrier frequency. In superheterodyne receivers, the first detector is 
used to obtain an intermediate frequency from the r-f input frequency. The 
important characteristic of a detector tube Is the relation between the r-f 
signal input voltage and the resultant a-f or i-f output voltage. This rela¬ 
tion is shown for a typical diode In Fig,SO, for atriode operated as a grid 
leak deteotor in Fig, 21 and for a biased triode deteotor In Fig, 22, 
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In a grid leak detector circuit. Fig. 23, the r-f signal Is rectified in the 

f rld-oathode circuit which aots as a diode detector. The a-f voltage across 
he grid leak and condenser is amplified by the tube and the amplified volt¬ 
age appears In the plate circuit. The r-f signal Is also amplified by the 
tube and an r-f filter should be Inserted In the output circuit to prevent 
the high frequency from reaching the a-f amplifier. Increasing the resis¬ 
tance of the grid leak increases the sensitivity to weak signals, but tends 
to introduce instability and distortion with large signals. 


In a biased detector circuit, Fig. 24, TYPICAL BIASED DETECTOR 

a high negative bias is applied to the 
grid and the no-signal plate current la 
practically zero. The rectification 
takes place in the plate circuit due to 
the fact that more plate current flows 
on the positive half-cycles of the sig¬ 
nal voltage than on the negative half- 
cycles. Both a-f and r-f voltages ap¬ 
pear In the plate circuit and an r-f 
filter should be used to by-pass the 
r-f component. A biased detector nor¬ 
mally draws no grid current and there¬ 
fore does not decrease the sensitivity 
and selectivity of the input circuit. 

Diode detectors are commonly used be¬ 
cause of their ready adaptation to de¬ 
tection and control circuits. A diode FIG 24 

detector oirouit, shown in Fig, 25, 

functions as a half-wave rectifier and TYPICAL DIODE PETECTOP CIRCUIT 
the a-f voltage appears across the load ' 'rn.ru. unti/c isc / ct /UK / 

resistor, R]_,which Is by-passed foravf 
by condenser Cj, The by-pass condenser 
Gi oharges up to a voltage approxi¬ 
mately equal to the peak voltage of the 
signal and maintains a d-o voltage pro¬ 
portional to the carrier amplitude a- 
cross the load reslstor,Ri.Since diode 
detectors are operated at very small 
currents,the operating characteristics 
of all types are practically the same. 



Automatic volume control, AVC, may be 
obtained by applying the d-c voltage 
developed across the diode load resis¬ 
tor, as a negative bias, to the control 
grids of the r-f and 1-f amplifier tubes 
In the receiver so that their gain in¬ 
creases or decreases as the r-f signal 
decreases or increases. A typical oir¬ 
ouit is shown In Fig, 25. The filter 
Rg - Co is introduced to prevent the 
AVC voltage from varying at audio frequencies and to prevent high frequenoy 
voltage from being fed baok to the r-f or i-f amplifier tubes. 



In diode detector circuits certain precautions should be taken to Insure 
linearity and low distortion with high percentage modulation. The r-f signal 
voltage applied to the diode should be approximately 10 volts, and the ratio 
of the a-c impedance to the d-c resistance in the diode circuit should be as 
high as possible. The a-o Impedanoe is usually less than the d-o resistance 
in the diode oirouit due to the shunting effect of the AVC network and the 
grid leak of the following audio amplifier tube. Therefore, the grid leak 
and AVC filter resistors should be as high as allowable in the grid circuits 
of the a-f and r-f amplifier tubes, and the diode load resistor should not 
be too high. The a-o/d-o impedanoe ratio may be Improved by feeding the a-f 
amplifier and the AVC network from a tap on the diode load resistor,as shown 
in Fig. 7. TOiile this connection reduces the sensitivity, it Increases the 
a-o/d-o impedanoe ratio appreciably. 

The r-f by-pass condenser across the 
diode load resistor should not be too 
large as this will cause loss of gain 
and distortion at the higher audio fre¬ 
quencies. 


In some cases it is desirable for the 
AVC action to be delayed until the sig¬ 
nal reaches a oertain predetermined 
strength, in order that the receiver 
may receive weak signals with maximum 
sensitivity. A oirouit whioh accom¬ 
plishes this is called a delayed AVC, 
or DAVC circuit and is shown in Fig,26. 

Diode, Dt,, is used as a detector to 
supply a-f voltage to the a-f ampli¬ 
fier and diode. Dr, is used to supply 
delayed AVC voltage. The amount of 
delay depends on the voltage on the 
cathode of Dr. For example, if the 
cathode of Dr is returned to a point 
3 volts above ground, no current can 
flow through Dr until the signal strength 
Increases sufficiently to cause more than 3 volts to be developed across 
R s , and the AVC action is delayed until the signal reaches approximately 
3 volts peak. 


TYPICAL PI OPE PET ECTOR 
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CONVERTER AND IJIXER CIRCUITS In a superheterodyne receiver, a frequency 

converter stage is used to convert the incom¬ 
ing r-f signal to the i-f frequency. Two tubes may be used, one as the os¬ 
cillator and the other as the mixer, or first detector,or both functions may 
be combined in a single converter tube such as a type 6A7 or a 6A8G. Fig.27 
shows a typical frequency converter circuit using a pentagrid mixer tube and 
a separate oscillator. A typical pentagrid converter circuit using a single 
tube is shown in the circuit of Fig. 7. 


TYPICAL FREQUENCY CONVERTER CIRCUIT US I MG SEPARATE 
OSCILLATOR 



VOLUME EXPANDER CIRCUIT In the recording of phonograph records or in broad¬ 
casting, particularly of music having a large 
volume range such as symphony orchestra selections,the volume range is com¬ 
pressed so that the soft passages are louder and the loud passages are soft¬ 
er than in the original music. This compression is necessary to keep the 
soft passages above the background noise level of the equipment and to pre¬ 
vent the loud passages from overcutting the grooves on the record or over 
modulating the carrier. More natural reproduction of such music may be ob¬ 
tained by the use of a volume expander amplifier which amplifies the loud 
passages more than the soft passages and thus increases the volume range. 
Fig. 28 shows a circuit for a volume expander amplifier using a type 6L7 or 
6L7G pentagrid tube. 


VOLUME EXPANPER CIRCUIT 



The operation of the circuit is as follows: The gain of the 6L7 audio am¬ 

plifier depends on the bias on number 3 grid. The input signal Is applied 
to the number 1 grid of the 6L7 and also to the grid of the 6C5. The ampli¬ 
fied signal from the 6C5 is rectified by the 6H6 or 6E6G and the d-c output 
voltage applied, as a positive bias,to the number 3 grid of the 6L7 so that 
the gain increases and decreases with the amplitude of the signal. The posi¬ 
tion of tap, P, determines the initial bias on grid number 3 of the 6L7 and 
should be adjusted so that the no-signal plate current of the 6L7 is 0.15 
mllliamperes. The input signal on the grid of the 6L7 should not exceed one 
volt peak In order to prevent excessive distortion. If it is desired to de¬ 
lay the expander action until the input signal reaches a certain level, a 
negative bias maybe applied to the plates of the 6H6 or 6H6G reotifier tubes. 

AUTOMATIC FREQUENCY An automatic frequency control oirouit, as arplied to 
CONTROL CIRCUITS a superheterodyne receiver, is one which automatically 
controls the oscillator frequency in such a manner that 
the intermediate frequency Is maintained at the frequency to which the i-f 
amplifier is tuned. Thus, a receiver equipped with AFC automatically cor¬ 
rects Inaccuracies in manual tuning and compensates for oscillator drift. An 
AFC circuit consists of a frequency discriminator circuit and a control cir¬ 
cuit. The discriminator detects changes in intermediate frequency and sup¬ 
plies a\d-c voltage, the polarity of which depends on the direction of the 
frequency change, to the control circuit which changes the oscillator fre¬ 
quency and returns the intermediate frequency to the proper value. 
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FREQUENCY DISCRIMINR TOR CIRCUIT FOR RFC. 



Fig. 29 shows a frequency disoriminator circuit. The primary,.is tuned to 
the intermediate frequency of the receiver and loosely coupled to the seconda¬ 
ries, Lg and L 3 , which are tuned to frequencies spaced equally above and "be¬ 
low the intermediate frequency* The voltages across Lg and L 3 are applied 
to a duo-diode- rectifier as shown. The d-c output voltage of this rectifier 
is the AFC voltage and is equal to the difference between the voltages de¬ 
veloped by each diode. men the i-f signal is on the center frequency the 
voltages applied to the diodes are equal, the d-c output voltages are equal 
and no resultant AFC voltage is developed. If the i-f frequency changes 
toward the resonant frequency of Lg, more voltage will be applied to diode, 
Dl, than to the other diode, Dl will develop more d-c voltage than Dr, and 
the resultant AFC voltage will be negative with respect to ground. In like 
manner, if the i-f frequency changes toward the resonant frequency of L 3 ,the 
resultant AFC voltage will be positive with respect to ground. 



Another discriminator circuit which does not depend on side circuits, tuned 
above and bolov the intermediate frequency, for its operation is shown in 
Fig. 30. In this circuit the primary Iq_, and the secondary, Lg are both 
tuned to the intermediate frequency of the receiver and are loosely coupled. 
The operation of the circuit depends on the fact that at the resonant fre¬ 
quency the primary voltage, Ep, and the secondary voltage. Eg, are 90° out 
ox’ phase and on the fact that the phase angle varies as the frequency changes. 
The circuit is arranged so that the voltage, El, applied to one diode is the 
vector sum ox 1 the primary voltage and one-half of the secondary voltage,and 
the voltage. Eg, applied to the other diode is the vector sum of the primary 
voltage and the ether half of the secondary voltage. As in Fig. 29,the re¬ 
sultant AFC voltage is the difference between the d-c voltages developed by 
each diode. Vector diagram. A, in Fig. 30 show's the phase relations of the 
several voltages When the applied voltage is at the resonant frequency. Since 
the voltages, E^ and Eg # which are applied to the diodes are equal, no re¬ 
sultant AFC voltage is developed. If the up liod voltage changes in fre¬ 
quency, tl a- rvc.ro relations may be as shewn in vector diagram,B. The volt¬ 
age, Eg, applied vo diode Dr, will be greater than the voltage, E^, applied 
to tho^other diode. Dr will develop more d-c voltage than and the re¬ 
sultant AFC voltage will be positive with respect to ground. If the fre¬ 
quency changes in the opposite direction, will be greater than Eg and the 
resultant AFC voltage will be negative with respect to ground. 


COMTROL CIRCUIT FOR RFC 
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Pig. 31 shows a control circuit which controls the oscillator frequency in 
accordance with the d-c voltage developed by the discriminator. The plate 
of the control tube is coupled to the oscillator tank coil and a voltage 
approximately 90° out of phase with the voltage across the tank coll is ap¬ 
plied to the grid. In Fig. 31 this out of phase voltage is obtained from 
condenser. Cl, which is in series with resistor, Hj_, across the tank coil. 
In practice the resistance of is made much greater than the reactance of 
Ci and the current through Cl is practically in phase with the voltage across 
the tank coil. The voltage across Ci is therefore practically 90° out of 
phase with the tank coil voltage. The plate circuit of the control tube 
then acts like an inductance across the tank coil. The value of this ef¬ 
fective inductance depends on the bias on the grid of the control tube. As 
the bias of the control tube is determined by the AFC voltage generated by 
the discriminator, the control tube tends to maintain the oscillator at the 
proper frequency. 


RECOMMENDED OPERATING PRACTICES 


FILAMENT AIID HEATER VOLTAGE Radio receiving tubes are designed to operate 

satisfactorily with moderate variations in heat¬ 
er or filament voltage from the rated values. However,for best performance 
and life the rated values should be maintained as closely as possible. At 
excessively high values of heater or filament voltage there is danger of 
heating the first grid to the point where it emits a sufficient number of 
electrons to interfere with the proper functioning of the tube and in a-c 
operated receivers the hum introduced from the a-c heater supply is likely 
to be greatly increased. Furthermore, the rate of evaporation of active 
material from the cathode is greatly accelerated with corresponding reduc¬ 
tion in tube life. At excessively low heater or filament voltages the 
electron emission from the cathode nay be reduced to the point where the tube 
characteristics and the receiver performance are seriously affected. In 
the case of tubes in which a relatively large current is drawn from the 
cathode, particularly power amplifier and rectifier tubes, operation under 
such conditions Is apt to result in serious damage to the tube and early 
failure. 

It Is now standard practice to-design a-c operated receivers for a line volt¬ 
age of 117 volts and the filament and heater transformers should be de¬ 
signed to supply exactly the rated voltages to the heaters and filaments 
with this line voltage. if this is the case, the performance and life of 
the tubes will not be seriously affected by the normal fluctuations in line 
voltage, if these are not more than ten percent. The best practice is to 
have the receiver power transformer supplied with taps so that the voltages 
may be held within of the normal value. When the filaments or heaters 
are operated In series the total voltage does not divide exactly equally a- 
mong the various tube filaments or heaters due to 3mall variations In heat¬ 
er resistance. In this case the bad effects of large variations in line 
voltage are exaggerated. It is important that receivers having the heaters 
connected in series be designed to supply exactly the rated value of current 
to the heaters or filaments at the standard line voltage of 117 volts. 

The tubes used In automobile receivers are designed to give satisfactory 
life and performance with the heater voltage fluctuating between 5.5 and 8.0 
volts as in normal automobile operation and the connections should he ar¬ 
ranged to maintain the heater voltage at all times within this range. 

In home receivers where the heater or filament current is supplied direct¬ 
ly from two-volt or six-volt storage batteries the variation in filament 
voltage will normally not be excessive. However,precautions should be taken 
against excessive voltage drop in the filament supply connections and against 
abnormal battery voltages such as might occur during battery charging or 
when the battery is discharged. 

For best results, the filament voltage applied to two-volt tubes should be 
within the range of 1.8 to 2,2 volts. Operation at a voltage of 2.3 volts for 
a short period is permissible. The tubes are generally operative at volt¬ 
ages as low as 1.7 volts but with reduced sensitivity and output. 

The two-volt-tube receivers designed for use with aircells are equipped with 
the proper series resistor for maintaining the filament voltage within a 
suitable range during the life of the battery. With many two-volt-tube re¬ 
ceivers for use with three-volt dry batteries or dry packs there are pro¬ 
vided ballast tubes which tend to hold the filament' current at the proper 
value. It is essential that these ballast tubes be rated for the same val¬ 
ue of current as the total filament current of the receivers with which they 
are used. As the characteristics of the ballast tube are apt to undergo a 
permanent change during life, it Is advisable to replace it whenever the 
filament battery is replaced. 

Some two-volt-tube receivers now employ a typo of resistor tube which may 
be used with a storage battery, aircell or drycell supply. (See"KB"resistor 
tubes at end of rating and characteristic data section). 

Some two-volt-tube receivers are designed to operate with the filament volt¬ 
age sxipplied directly from a 4.5 volt dry battery or dry pack, the two-volt 
tubes being used in pairs with the filaments in series. The range of fila¬ 
ment voltage is somewhat greater in this case than in the preceding cases 
but better battery economy is obtained. 
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TUBE IJOUITTIITG- The common and safest practice is to rrmunt tubes in a ver 
tioal position, however, it ie also generally permissible 
to mount them in a horizontal position. When filament type tubes are mounted 
horizontally they should be turned so that the plane of the filament is ver¬ 
tical, to avoid the chanoe of the filament sagging sufficiently to touch the 
grid or the plate. 

Provision should bo made for free circulation of air around the tubes. This 
applies particularly to the rectifier and power output tubes which must dis¬ 
sipate considerable power. Too close confinement increases the chance of 
grid emission or loss of vacuum due to electrolysis of the glass between the 
sealed in leads at high glass temperatures. 

Modem tubes, particularly those of the heater type, are capable of with¬ 
standing relatively severe vibration for short periods without damage. If 
they are s'o.bjected to severe vibration continuously a gradual wearing away 
of the insulated heater coating or of the mica spacer is liable to occur and 
premature failure of the tube may result. Where the receiver is likely to 
be subjected to severe vibration a cushioned mounting shoxild be provided for 
the receiver chassis and means should be employed to prevent or damp out 
resonant vibrations of the chassis and tubes. 


MICR0PII01TICS Iuicrophonic howling,when due to a tube,is caused by mechani¬ 
cal feedback from the speaker to the tube either through the 
air or through the chassis. Tubes which are followed by high audio fre¬ 
quency gain are most susceptible. Heater type tubes are much less micro- 
phonic than filament types and ordinarily give no trouble except under ex¬ 
treme conditions. In filament types, particularly the two-volt types, the 
filament may be set into vibration at its resonant frequency by extremely 
small Impulses of the same frequency. In present day tubes improved methods 
of filament support are used to reduce this tendency and to damp out oscil¬ 
lations of the filament, but if the audio frequency gain in the receiver 
is high,special precautions must be taken in the reoeiver to reduce mechan¬ 
ical feedback. The most sensitive tube should not be mounted close to the 
speaker; the speaker should not be rigidly connected to cabinet or chassis; 
the chassis should have a cushioned mounting in the cabinet and resonant 
vibrations in the chassis should be avoided or damped out. 

Ordinary precautions against tube microplionics are usually sufficient for 
audio frequency gains up to about 100 db. with heater type tubes and up to 
about 50 db. with two-volt tubes. Gains exceeding these values usually re¬ 
quire special precautions against tube microphonics and hum. i.Iicrophonio 
troubles may originate in the converter or even in the i-f amplifier tubes 
through audio frequency modulation of the carrier or of the I-f frequency, 
even v/hen the gain in the audio frequency stages , Is not especially high. 
Similar precautions should be used to avoid this type of microplionic effect. 


HUM In modern a-c operated receivers filament type tubes are used only 
as plate-supply reotifiers or as output tubes. Filters are provided 
to eliminate the hum voltage developed in the rectifier section by the a-o 
supply. The voltage gain in the output stage is usually low and the hum Is 
not noticeable if the simple precautions are taken of connecting the grid 
and plate return leads to the mid-point of the filament transformer second¬ 
ary and of having this point well by-passed to the chassis. The heater type 
tubes used in all the other positions are so designed that, under favorable 
cirouit conditions, only very small hum voltages are Introduced Into the 
audio and radio frequency circuits by the a-c heater voltage and current. 
For minimum hum the ground connection to the heaters should be made to the 
center point of the heater winding. If hum is present,It is usually caused 
by improper filtering or is introduced by some circuit element other than 
the tubes. 

However, under some conditions, a troublesome amount of hum may originate 
in the tubes. The second deteotor tube or the first audio amplifier tube Is 
most likely to give trouble because it is followed by the maximum audio gain. 
Hum may also originate in the mixer or in the i-f amplifier tubes, due to 
60 cycle modulation of the r-f or i-f carrier. 

The most common cause of hum in a tube is a minute leakage current between 
the heater and the cathode, which by flowing through some high resistance 
circuit element, such as the cathode resistor, develops a small voltage 
which is amplified by the succeeding audio frequency stages. To reduce hum 
from this source the cathode resistor should be by-passed and the cathode 
should be made negative with respect to the heater. 

Other circuit precautions Include the proper shielding of the tubes and com¬ 
ponent parts to prevent both electrostatic and electromagnetic coupling be¬ 
tween them, and the arrangement of the wiring in such a way that leads fol¬ 
lowed by high audio frequency gains are not looped around the filament sup¬ 
ply wires and are kept as far as possible from any leads carrying alternat¬ 
ing currents. 

Hum is sometimes introduced by the direct action of a strong 60 cycle mag¬ 
netic field on the tubes. This occurs when the tubes are placed too close 
to the power transformer or the filter choke and the chassis should be laid 
out to avoid this possibility. 

GRID CIRCUIT RESISTORS In present day receivers grid circuit resistors of 

relatively high values are commonly used, for in¬ 
stance, in resistance coupled amplifier stages, in the diode detector stage 
and in automatic volume control and other automatic control networks. As a 
result, a grid current of as little as a few microamperes may cause serious 
reduction In the grid bias due to the voltage drop in these resistors. This 
condition may lead to reduced sensitivity. Instability or even to serious 
overheating and damage to the tubes or other cirouit elements. Circuits in 
which a common resistor is Inserted in the grid return lead of tv/o or more 
tubes are particularly susceptible to loss of bias due to grid current. 
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The tubes are always checked for grid current during final testing in the 
factory and are held to a limit of not more than one or two microamperes. 
The average value Is a small fraction of a microampere. However,when a tube 
is operated in a receiver, a higher value of grid current may appear due to 
a minute evolution of gas from the parts or to a minute amount of erratic 
electrical leakage across on insulator or to a small amount of thermal 
electron emission from trio grid. The grid current due to gas usually 
tends to decrease rapidly as the receiver Is operated. The current due to 
grid emission appears only after the tube has become heated to its maximum 
operating temperature and is aggravated by any conditions tending to over¬ 
heat the tube, such as insufficient prevision for air circulation,high line 
voltage, excessive plate voltage or insufficient grid bias. 

The best precaution against trouble from this source is,the avoidance of 
circuits which depend for their operation on extremely high values of grid 
resistors. A second precaution is to obtain the grid bias.by means of the 
voltage drop in a cathode, or self-bias, resistor rather than to use a fixed 
bias. With self-bias any tendenoy toward the loss of bias due to grid cur¬ 
rent is partially compensated for by an increase in the- self-bias because 
of the resultant increase in plate current. A further precauti<n is the 
avoidance of excessive plate and screen grid voltages and currents by mak¬ 
ing sure that the tubes arc operated well v.ithin their maximum ratings even 
at the highest line voltages. A fair amount of regulation in the screen and 
plate voltage supplies Is also helpful in this respect. 

As a general rule, the grid resistor for a single tube, exclusive of the 
output tube, should net exoeed three megohms and a maximum of one megohm 
v/oul be preferable. Where a resistor is common to the grid circuit of two 
or mere tut es the value of the resistor should, not exceed these values di¬ 
vided by the number of tubes whose grid current flows through it. The above 
rule applies in the case of self-bias. 

In the case of fixed-bias, the maximum value of the grid resistor should 
never exceed ore.megohm and this value should be reduoed in inverse propor¬ 
tion to the number of tubes for whose grid current it forms a path. In ap¬ 
plying these rules it should be noted that they refer to the total resis¬ 
tance in the rid circuit including the sum of all series resistors such as 
are used in some control circuits. 

In the case of output tubes, a maximum value for the grid resistor Is com¬ 
monly given with the tube rating. In general,a value of one megohm is the 
maximum safe value for tubes of low output ratings up to 3 or 4 watts and 
l/lO to l/4 megohm for tubes cf higher output ratings. 


PRECAUTIONS AGAINST BLOCKING DUE TO SECONDARY EMISSION When a sufficient¬ 
ly high positive 

voltage is applied momentarily to a control grid there 13 an emission of 
secondary electrons from this grid to the screen grid or to the plate. Un¬ 
der some conditions this cv.rrent may exceed the flow of electrons from the 
cathode to the control grid so that there is a net flow of electrons into 
the grid through the external grid circuit. If this circuit Includes a very 
high resistance the resultant voltage drop may be sufficient to maintain 
the grid at a positive potential in spite cf an externally applied negative 
■'■rid bias. When the grid becomes •’locked" positive in this manner the tiibe 
is blocked and inoperative and may be permanently damaged by overheating 
due to the rosuitant excessive plate current. 

In moot tubes the secondary emission characteristic of the control grid is 
low enough so that this trouble will occur only under abnormal conditions. 
A frequent cause of trouble is a defective wave change switch that applies 
a high positive d-c voltage to the grid momentarily during switching. Surges 
sufficiently high may reach the r-f amplifier tubes or the converter tube 
to.cause blocking under certain circuit conditions. Sufficient surge is 
also sometimes developed in the output tube, when the set is turned on, to 
cause blocking under bad circuit conditions. 

To avoid trouble cf this kind it Is advisable to use as low values of resist¬ 
ance as Is possible In the grid circuits of the tubes that may be subject¬ 
ed to surge, particularly the tubes mentioned above. The switches should 
he designed and adjusted to reduce grid current surges to a minimum. The 
circuits should be arranged to provide high damping for surges. This can 
frequently be accomplished by taking advantage of the damping effect of the 
grid current flow when a grid is thrown slightly positive. This alone will 
protect a tube against small surges. 


CONVERTER J. F. AMPLIFIER DETECTOR 
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Added damping for an r-f amplifier or a converter trube may be obtained by 
coupling its grid circuit to the grid oircult of an i-f amplifier tube, as 
shown in Fig, 32, so that a surge reaching the grid of the r-f amplifier or 
the converter tube is partially dissipated by causing grid current to flow 
in the 1-f amplifier tube. 

It is also possible to connect a diode to the r-f amplifier or converter 
tube grid circuit in such a way that a surge will be dissipated by causing 
current to flow through the diode. Fig, 33 shows a diode connected to the 
grid circuit of a converter tube to prevent blocking due to secondary emis¬ 
sion. 


CONVERTER R.F AMPLIFIER DETECTOR 



CONVERSION CURVES 

The following curves. Figs, 34, 35 and 36,may be used to find the approxi¬ 
mate operating conditions for power amplifier triodes, tetrodes and pentodes 
at other than the published operating conditions. 

Fig, 34 should be used for triodes operated at other than the published 
plate voltage and for tetrodes and pentodes operated at other than the pub¬ 
lished plate and screen voltages. For example, suppose it is desired to 
operate a pentode power amplifier at a plate and soreen voltage 20# lower 
than the published values. The percent change from the published operating 
conditions may be read at the intersections of the curves with the -20# 
ordinate. Thus, for a 20# decrease in plate and screen voltages, the grid 
bias should be decreased 20# or the bias resistor increased 12#, the load 
resistance should be increased 12#, the plate and screen current will be 
decreased 27# and the power output will deorease 48#. Values for triodes 
may be determined from the curves in the same manner. 



PERCENT CHF) NGE IN PLRTE & SCREEN VOLT RGB 

FIG. 34 
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Pig, 35 should be used for tetrodes and pentodes where only the plate voltage 
Is changed and the values are read from the curves in the same way as in 

Pig. 34. 



FIG. 35 


Fig. 36 should be used for tetrodes and pentodes where only the screen volt¬ 
age is changed and the values are read from the curves as in the previous 
figures. Tetrodes and pentodes should not be operated with the screen volt¬ 
age appreciably higher than the plate voltage. 

When choosing new operating conditions for any tube the published maximum 
ratings should not be exceeded. 



FIG. 36 


RESISTANCE-COUPLED AMPLIFIER DESIGN CURVES 


The curves in Pigs.38 to 43 give circuit design data for use with the heat¬ 
er type tubes commonly used in resistance-coupled amplifiers. The ourves 
show the proper value of cathode resistor, R (J , for use with several values 
of plate resistor, Rr, at plate supply voltages from 90 to 300 volts. The 
values of output voltage, E 0 , (peak volts) at maximum signal and the volt¬ 
age gain, VG, are also shown by the curves. 

Typical circuit diagrams for triode and pentode resistance coupled ampli¬ 
fiers may be found on page 11. 

The value of the coupling condenser,C, depends on the value of R g , the grid 
resistor for the following tube and for approximately 75 percent of the high 
frequency response at 60 cycles the value will be: 


C- . J? G -MEGOHMS 

*G 


RAYTHEON ENGINEERING SERVICE 


23 





The curves were plotted using a value of Rg ss 2 Rj, In all cases. 

l-'or the condition, = Hr, the value of Rq from the curves should he de¬ 
creased 1£>%. 


r'or the erudition, Rg = 4 R L , the value of R e from the curves should be in¬ 
creased 10%. 

Tie valiie of Rg. should not exceed the maximum value allowable in the grid 
circuit of the"following tube. 

The prooer value for the cathode by-pass condenser, C 0 , may be found from 
the relation: 



C c =yUf 


R c =OHMS 


The value of the screen by-pass condenser should be wt least 0.05 to 0.1 uf. 

In phase inverter circuits,such as the one shewn in Fig.llonpage 12, where 
a coraron cathode resistor is used the value of the resistor should be one- 
half that read from the ciirves for a single tube and the cathode by-pass 
condenser should be omitted. 

The curA^es in Pigs. 44, 45 and 46 apply to two-volt tubes and are similar to 
those in the previous figures, except that values of grid bias instead of 
cathode resistor are shown. 



90 IZO ISO 180 ZIO ZOO 270300 90 tZO ISO ISO 2/0 ZOO 270 300 

PLftTF 5UPPL Y VOL TRGE PLOTS SUPPLY YOL TR6E 


FIG. 37 


FIG. 36 


$ 

§ 


60 s 

id 

so S 


40 <1 

§ 

30 b. 


20 q£ 

I 

to | 

. § 


20000 

moo 

16000 

14000 

IZ000 

10000 

8000 

6000 

4000 

zooo 



FIG. 39 



zo 

15 

16 

14 

IZ 

JO 


* $ 



2 


FI 6.40 


24 


RAYTHEON ENGINEERING SERVICE 








CRTHODE PESJSTO/? (R c ) - OHMS 

















TUBE TESTING 


All tubes are put through a mechanical and electrical test in the factory 
as one of the last operations* They are individually checked for such items 
as short circuits, open circuits, grid current, electron emission from the 
cathode,tube noise and certain operating characteristics such as plate cur¬ 
rent, transconductance or power output. The original design has previously 
been completely tested for all important operating characteristics. The in¬ 
dividual factory tests insure that each tube is of good quality so far as 
factory processing is concerned and that it conforms to the original design 
within standard tolerances,as indicated by one or more key characteristics. 
At frequent, regular intervals sample tubes are selected at random from the 
production and are tested in the laboratory for all important character¬ 
istics, Random samples of regular production tubes are also life tested at 
approximately maximum rated voltages and the characteristics are measured 
after various periods of operation to determine the quality and the degree 
of constancy of the characteristics during life. 

The test equipment required for this factory and laboratory testing is ela¬ 
borate and expensive and one test set can readily accomodate only a few tube 
types out of the two hundred that are now on the market. Obviously, It is 
neither practical nor necessary, for the tube dealer or even- for the set 
manufacturer to make as complete a test of tubes as Is done by the tube manu¬ 
facturer. However, a small percentage of defects develop during shipment 
and handling and most dealers find It advantageous to oheok each tube, when 
sold, as an Insurance that it is operative and to check the condition of 
tubes that have been in service. Various types of relatively simple tube 
testing equipment have been developed for the dealer 1 s use. In most oases 
this simple equipment will not give an aoourate measurement of a tubers 
operating characteristics or of its ability to perform satisfactorily in any 
particular receiver. The simplest will at least tell whether or not a tube 
Is operative, and the more elaborate will give an approximate indication of 
the value of some major characteristic. 

Since a radio tube cannot perform properly without a copious supply of elec¬ 
trons from the cathode, a test that will measure or at least give a compar¬ 
ative indication of the electron emission can be used as a rough check on 
the operating condition of a tube and of its ability to perform up to the 
normal standard for Its type. In the common form of emission type tube 
checker a fixed value of a-c voltage Is applied between the cathode and the 
nearest grid (usually with the other elements connected to this grid)through 
a fixed resistor and a d-c current indicating meter. Provisions are, of 
course, made for applying rated heater or filament voltage to the tube and 
for making the proper electrode connections for each tube type. In addition, 
facilities are often included for testing for short circuits, open filaments 
and often for electrical leakage between the elefnents. 

The Radio Manufacturer’s Association has recommended. In the interests of 
standardization, certain values of circuit constants that should be used In 
this type of tube checking equipment. The RMA recommends that tubes be 
tested under the following conditions: 


1, Rated Filament or Heater Voltage 

2, Fixed Emission Voltage of 30 volts 
RMS 

3, Total effective series impedance of 
testing oircults should be varied 
as follows: 

(a) High value for diodes, exclu¬ 
sive of power rectifiers 
5000 ohms 

(b) Medium value for battery tubes 
of limited emission-1000 ohms 

{o) Low value for remaining types 
200 ohms 

4, A pointer type of Indicating meter 
Is recommended as the most reli¬ 
able device for Indicating tube 
characteristics. 

5, The regulation of the system should 
not exceed ± 5 % with the range of 
loads for which the tester is de¬ 
signed. 

6, The short circuit or leakage tost 
circuit should not respond to a 
resistance greater than 250,000 
ohms. 

7, The RMA recommended circuit is shown 
in Fig. 47. 
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To establish limits for an emission type tube tester It Is necessary to read 
a number of tubes of each type to be tested,and determine the average read¬ 
ings for good tubes of each type. Due to minor differences in design,tubes 
of the same type but of different manufacture may give different readings 
in tube testers, and still perform equally well in a receiver. In general, 
the end of the useful life of power amplifier tubes is indicated by a read¬ 
ing 50$ below the average for good tubes of the same type, and of voltage 
amplifier tubes and rectifier tubes by readings 35$ and 20$ below average 
respectively. 

Other types of tube checkers are designed to give a rough check on some 
other tube operating characteristic,such as plate current, transconductance 
or power output. Accurate measurement of these characteristics requires 
sensitive measuring equipment and accurately measured element voltages for 
a large range and variety of test conditions and tube connections. All of 
these items are increasingly expensive to obtain as the degree of accuracy 
is increased. 
























RAYTHEON RECEIVING TUBES 


TYPE NO. 

STRUCTURE 

CATHODE 

USE 

OOA 

Triode 

5.0 volt Filament 

Detector 

OlA 

Triode 

5.0 volt Filament 

Detector or Amplifier 

0Z4 

Twin Diode 

Cold 

Full Wave Rectifier 

0Z4G 

Twin Diode 

Cold 

Full Wave Rectifier 

1A4 

Tetrode 

2,0 volt Filament 

Remote Cutoff Amplifier 

1A6 

Heptode 

2.0 volt Filament 

Frequency Converter 

1B4/951 

Pentode 

2.0 volt Filament 

Detector or Amplifier 

1B5/25S 

Duo-Diode Triode 

2.0 volt Filament 

Detector Amplifier 

1C 6 

Heptode 

2,0 volt Filament 

Frequency Converter 

1C7G 

Kept ode 

2.0 volt Filament 

Frequency Converter 

1D5G 

Pentode 

2.0 volt Filament 

Remote Cutoff Amplifier 

1D7G 

Heptode 

2.0 volt Filament 

Frequency Converter 

1E5G 

Pentode 

2.0 volt Filament 

Detector or Amplifier 

1E7G 

Twin Pentode 

2.0 volt Filament 

Power Amplifier 

IF 4 

Pentode 

2.0 volt Filament 

Power Amplifier 

1F5G 

Pentode 

2.0 volt Filament 

Power Amplifier 

IF 6 

Duo-Diode Pentode 

2.0 volt Filament 

Detector Amplifier 

1F7G 

Duo-Diode Pentode 

2,0 volt Filament 

Detector Amplifier 

1G5G 

Pentode 

2.0 volt Filament 

Power Amplifier 

1H4G 

Triode 

2.0 volt Filament 

Detector or Amplifier 

1II6G 

Duo-Diode Triode 

2.0 volt Filament 

Detector Amplifier 

1J5G 

Pentode 

2.0 volt Filament 

Power Amplifier 

1J6G 

Twin Triode 

2,0 volt Filament 

Power Amplifier 

1-V 

Diode 

6.3 Volt Heater 

Half Wave Rectifier 

2A3 

Triode 

2.5 volt Filament 

Power Amplifier 

2A3II 

Triode 

2.5 volt Heater 

Power Amplifier 

2A5 

Pentode 

2,5 volt Heater 

Power Amplifier 

2A6 

Duo-Diode Triode 

2,5 volt Heater 

Detector Amplifier 

2A7 

Heptode 

2.5 volt Heater 

Frequency Converter 

2B7 

Duo-Diode Pentode 

2,5 volt Heater 

Detector Amplifier 

5T4 

Twin Diode 

5.0 volt Filament 

Full Wave Rectifier 

5U4G 

Twin Diode 

5.0 volt Filament 

Full Wave Rectifier 

5V4G 

Twin Diode 

5.0 volt Heater 

Full Wave Rectifier 

5W4 

Twin Diode 

5.0 volt Filament 

Full Wave Rectifier 

5W4G 

Twin Diode 

5.0 volt Filament 

Full Wave Rectifier 

5X4G 

Twin Diode 

5.0 volt Filament 

Full Wave Rectifier 

5Y3G 

Twin Diode 

5.0 volt Filament 

Full Wave Rectifier 

5Y4G 

Twin Diode 

5.0 volt Filament 

Full Wave Rectifier 

5Z3 

Twin Diode 

5.0 volt Filament 

Full Wave Rectifier 

5Z4 

Twin Diode 

5.0 volt Heater 

Full Wave Rectifier 

6A3 

Triode 

6.3 volt Filament: 

Power Amplifier 

6A4/LA 

Pentode 

6.3 volt Filament 

Power Amplifier 

6A5G 

Triode 

6.3 volt Heater 

Power Amplifier 

6A6 

Twin Triode 

6.3 volt Heater 

Power Amplifier 

6A7 

Ileptode 

6,3 volt Heater 

Frequency Converter 

6A8 

Heptode 

6.3 volt Heater 

Frequency Converter 

6A8G 

Heptode 

6.3 volt Heater 

Frequency Converter 

6AB5 

Cathode Ray 

6,3 volt Heater 

Tuning Indicator 

6AC5G 

Triode 

6.3 volt Heater 

Power Amplifier 

6B4G 

Triode 

6.3 volt Filament 

Power Amplifier 

6B5 

Duo-Triode 

6.3 volt Heater 

Power Amplifier 

6B6G 

Duo-Diode Triode 

6.3 volt Heater 

Detector Amplifier 

6B7 

Duo-Diode Pentode 

6.3 volt Heater 

Detector Amplifier 

6B8 

Duo-Diode Pentode 

6.3 volt Heater 

Detector Amplifier 

6B8G 

Duo-Diode Pentode 

6.3 volt Heater 

Detector Amplifier 

6C5 

Triode 

6.3 volt Heater 

Detector or Amplifier 

6C5G 

Triode 

6.3 volt Heater 

Detector or Amplifier 

6C6 

Pentode 

6.3 volt Heater 

Detector or Amplifier 

6C8G 

Twin Triode 

6.3 volt Heater 

Amplifier or Phase Inverter 

6D6 

Pentode 

6.3 volt Heater 

Remote Cutoff Amplifier 

6D8G 

Ileptode 

6.3 volt Heater 

Frequency Converter 

6E5 

Cathode Ray 

6.3 volt Heater 

Tuning Indicator 

6E6 

Twin Triode 

6,3 volt Heater 

Power Amplifier 

6F5 

Triode 

6.3 volt Heater 

Amplifier 

6F5G 

Triode 

6.3 volt Heater 

Amplifier 

6F6 

Pentode 

6,3 volt Heater 

Power Amplifier 

6F6G 

Pent ode 

6.3 volt Heater 

Power Amplifier 

6F7 

Triode Pentode 

6.3 volt Heater 

Amplifier or Converter 

6F8G 

Twin Triode 

6.3 volt Heater 

Amplifier 

6G5/6II5 

Cathode Ray 

6.3 volt Heater 

Tuning Indicator 

6G6G 

Pentode 

6.3 volt Heater 

Pov/er Amplifier 

6H6 

Twin Diode 

6.3 volt Heater 

Detector 

6H6G 

Twin Diode 

6.3 volt Heater 

Detector 

6J5 

Triode 

6.3 volt Heater 

Amplifier 

6J5G 

Triode 

6.3 volt Heater 

Amplifier 

6J7 

Pentode 

6.3 volt Heater 

Detector or Amplifier 

6J7G 

Pentode 

6,3 volt Heater 

Detector or Asriplifier 

6J8G 

Triode Ileptode 

6.3 volt Heater 

Frequency Converter 

6K5G 

Triode 

6.3 volt Heater 

Amplifier 

6K6G 

Pentode 

6.3 volt Heater 

Pov/er Amplifier 

6K7 

Pentode 

6,3 volt Heater 

Remote Cutoff Amplifier 

6K7G 

Pentode 

6.3 volt Heater 

Remote Cutoff Amplifier 

6L5G 

Triode 

6,3 volt Heater 

Detector or Amplifier 

6L6 

Tetrode 

6.3 volt Heater 

Power Amplifier 

6L6G 

Tetrode 

6.3 volt Heater 

Power Amplifier 

6L7 

Heptode 

6.3 volt Heater 

Mixer or Amplifier 

6L7G 

Heptode 

6.3 volt Heater 

Mixer or Amplifier 
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TYPE NO. 

STRUCTURE 


CATHODE 

USE 


6N5 

Cathode Ray 

0. 3 

volt 

Heater 

Tuning 

Indicator 

6N6G 

Duo-Triode 

6.3 

volt 

Heater 

Power 

Amplifier 

6N6LIG 

Duo-Triode 

6.3 

volt 

Heater 

Power 

Amplifier 

6N7 

Twin Triode 

6.3 

volt 

Heater 

Power 

Amplifier 

6IT7G 

Twin Triode 

6.3 

volt 

Heater 

Power 

Amplifier 

6P7G 

Triode Pentode 

6.3 

volt 

Heater 

Amplifier or 

Converter 

6Q7 

Duo-Diode Triode 

6.3 

volt 

Heater 

Detector 

Amplifier 

6Q7G 

Duo-Diode Triode 

6.3 

volt 

Heater 

Detector 

Amplifier 

6R7 

Duo-piode Triode 

6.3 

volt 

Heater 

Detector 

Amplifier 

6R7G 

Duo-Diode Triode 

6,3 

volt 

Heater 

Detector 

Amplifier 

6S7G 

Pentode 

6.3 

volt 

Heater 

Remote Cutoff 

Amplifier 

6T5 

Cathode Ray 

6.3 

volt 

Heater 

Tuning 

Indicator 

6T7G/6Q6G Duo-Diode Triode 

6.3 

volt 

Heater 

Detector 

Amplifier 

6U5 

Cathode Ray 

6.3 

volt 

Heater 

Tuning 

Indicator 

61T7G 

Pentode 

6.3 

volt 

Heater 

Remote Cutoff 

Amplifier 

0V6 

Tetrode 

6.3 

volt 

Heater 

Power 

Amplifier 

6V6G 

Tetrode 

6.3 

volt 

Heater 

Power 

Amplifier 

6V7G 

Duo-Diode Triode 

6.3 

volt 

Heater 

Detector 

Amplifier 

6W5G 

Twin Diode 

6.3 

volt 

Heater 

Full Wave 

Rectifier 

6X5 

Twin Diode 

6.3 

volt 

Heater 

Full Wave 

Rectifier 

6X5G 

Twin Diode 

6.3 

volt 

Heater 

Full Wave 

Rectifier 

6Y6G 

Pentode 

6.3 

volt 

Heater 

Power 

Amplifier 

6Y7G 

Twin Triode 

6.3 

volt 

Heater 

Power 

Amplifier 

6Z7G 

Twin Triode 

6.3 

volt 

Iieater 

Pov/er 

Amplifier 

6ZY5G 

Twin Diode 

6.3 

volt 

Heater 

Full Wave 

Rectifier 


10 

Triode 

7.5 volt Filament 

Power Amplifier 

12A 

Triode 

5.0 volt Filament 

Detector or Amplifier 

12A5 

Pentode 

12.6/6.3 v. Heater 

Power Amplifier 

12A7 

Diode Pentode 

12.6 volt Heater 

Rectifier Power Amplifier 

12Z3 

Diode 

12.6 volt Heater 

Half Wave Rectifier 

15 

Pentode 

2,0 volt Iieater 

Amplifier 

19 

Twin Triode 

2.0 volt Filament 

Pov/er Amplifier 

20 

Triode 

3.3 volt Filament 

Pov/er Amplifier 

22 

Tetrode 

3.3 volt Filament 

Amplifier 

24A 

Tetrode 

2.5 volt Heater 

Detector or Amplifier 


25A6 

Pentode 

25 

volt 

Heater 

Pov/er Amplifier 

25A6G 

Pentode 

25 

volt 

Heater 

Power Amplifier 

25A7G 

Diode Pentode 

25 

volt 

Heater 

Rectifier Pov/er Amplifier 

25B6G 

Pentode 

25 

volt 

Heater 

Power Amplifier 

25L6 

Tetrode 

25 

volt 

Iieater 

Pov/er Amplifier 

25L6G 

Tetrode 

25 

volt 

Heater 

Power Amplifier 

25Z5 

Twin Diode 

25 

volt 

Iieater 

Rectifier Voltage Doubler 

25Z6 

Tv/in Diode 

25 

volt 

Heater 

Rectifier Voltage Doubler 

25Z6G 

Twin Diode 

25 

volt 

Iieater 

Rectifier Voltage Doubler 

26 

Triode 

1.5 

volt 

Filament 

Amplifier 

27 

Triode 

2.5 

volt 

Heater 

Detector or Amplifier 

30 

Triode 

2.0 

volt 

Filament 

Detector or Amplifier 

31 

Triode 

2,0 

volt 

Filament 

Power Amplifier 

32 

Tetrode 

2.0 

volt 

Filament 

Detector or Amplifier 

33 

Pentode 

2.0 

volt 

Filament 

Pov/er Amplifier 

34 

Pentode 

2.0 

volt 

Filament 

Remote Cutoff Amplifier 

35/51 

Tetrode 

2.5 

volt 

Heater 

Remote Cutoff Amplifier 

36 

Tetrode 

6.3 

volt 

Heater 

Detector or Amplifier 

37 

Triode 

6.3 

volt 

Heater 

Detector or Amplifier 

38 

Pentode 

6.3 

volt 

Heater 

Power Amplifier 

39/44 

Pentode 

6.3 

volt 

Iieater 

Remote Cutoff Amplifier 

40 

Triode 

5.0 

volt 

Filament 

Amplifier 

41 

Pentode 

6.3 

volt 

Heater 

Power Amplifier 

42 

Pentode 

6.3 

volt 

Heater 

Pov/er Amplifier 

43 

Pentode 

25 

volt 

Heater 

Pov/er Amplifier 

45 

Triode 

2.5 

volt 

Filament 

Fewer Amplifier 

46 

Dual Grid Triode 

2.5 

volt 

Filament 

Power Amplifier 

47 

Pentode 

2.5 

volt 

Filament 

Pov/er Amplifier 

48 

Pentode 

30 

volt 

Iieater 

Power Amplifier 

49 

Dual Grid Triode 

2.0 

volt 

Filament 

Power Amplifier 

50 

Triode 

7.5 

volt 

Filament 

Power Amplifier 

52 

Dual Grid Triode 

6.3 

volt 

Filament 

Power Amplifier 

53 

Twin Triode 

2.5 

volt 

Iieater 

Power Amplifier 

55 

Duo-Diode Triode 

2.5 

volt 

Heater 

Detector Amplifier 

56 

Triode 

2.5 

volt 

Heater 

Detector or Amplifier 

57 

Pentode 

2.5 

volt 

Heater 

Detector or Amplifier 

58 

Pentode 

2.5 

volt 

Heater 

Remote Cutoff Amplifier 

59 

Pentode 

2.5 

volt 

Heater 

Triple Grid Power Amplifier 

71A 

Triode 

5.0 

volt 

Filament 

Power Amplifier 

75 

Duo-Diode Triode 

6.3 

volt 

Heater 

Detector Amplifier 

76 

Triode 

6.3 

volt 

Heater 

Detector or Amplifier 

77 

Pentode 

6.3 

volt 

Heater 

Deteotor or Amplifier 

78 

Pentode 

6.3 

volt 

Heater 

Remote Cutoff Amplifier 

79 

Twin Triode 

6.3 

volt 

Iieater 

Power Amplifier 

80 

Twin Diode 

5.0 

volt 

Filament 

Full Wave Rectifier 

81 

Diode 

7.5 

volt 

Filament 

Half Wave Rectifier 

82 

Twin Diode 

2.5 

volt 

Filament 

Full Wave Rectifier 

83 

Twin Diode 

5.0 

volt 

Filament 

Full Wave Rectifier 

83V 

Twin Diode 

S’. 0 

volt 

Heater 

Full Wave Rectifier 

84/6Z4 

Twin Diode 

6.3 

volt 

Heater 

Full Wave Rectifier 

85 

Duo-Diode Triode 

6.3 

volt 

Heater 

Detector Amplifier 

89 

Pentode 

6.3 

volt 

Heater 

Triple Grid Power Amplifier 
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TYPE NO. STRUCTURE 


CATHODE 


USE 


950 Pentode 

Twin Diode 
Twin Diode 
Diode 

■11 Trlode 

•12 Triode 

V-99 Triode 

X-99 Triode 


2.0 volt Filament 

Cold 

Cold 

Cold 

1.1 volt Filament 

1.1 volt Filament 

3.3 volt Filament 

3.3 volt Filament 


Power Amplifier 
Full Wave Rectifier 
Full Wave Rectifier 
Half Wave Rectifier 
Detector or Amplifier 
Detector or Amplifier 
Deteotor or Amplifier 
Detector or Amplifier 


Individual tube data sheets are arranged in the same numerical order 
as in the above listing. 
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RAYTHEON SPECIAL RECEIVING TUBES 
(Supplied for Replacement Use Only) 


TYPE NO, 

. FILAMENT 
VOLTS AMP 

BASING 

SHIELD 
CONNECTED TO 

CHARACTERISTICS 

USE & DIMENSIONS 

2A7S 

2.5 

1.0 

Same as 2A7 

Cathode Pin 

Same as 2A7 

2E5 

2.5 

0.8 

Same as 6E6 

No Shield 

Same as 6E5 Exoept 
Filament Rating 

23/43 

2.5 

1.35 

Same as 84/6Z4 

Cathode Pin 

Approx. 40 ma per plate at 
50 volts d-c. Duo-Diode 
Detector,4 3/l6 n xl 9/16" 

2Z2/G84 2.5 

1.5 

Same as 81 

No Shield 

Similar to 1-V 

6A7S 

6.3 

0.3 

Same as 6A7 

Cathode Pin 

Same as 6A7 

6B7S 

6.3 

0.3 

Same as 6B7 

Cathode Pin 

Same as 6B7 

6C7 

6.3 

0.3 

See Below 

Separate Pin 

Same as 85AS 

6D7 

6.3 

0.3 

See Below 

Separate Pin 

Same as 6C6 

6E7 

6.3 

0.3 

See Below 

Separate Pin 

Same as 6D6 

6P7S 

6.3 

0.3 

Same as 6F7 

Cathode Pin 

Same as 6F7 

6Y6 

6.3 

0.8 

See Below 

Separate Pin 

Similar to 84/6Z4 

6Z6 

12^£~ 

"6.3 

'fefe 

See Below 

No Shield 

Similar to 84/6Z4 

243 

2.5 

1.75 

Same as 24A 

Cathode Pin 

Same as 24A 

27S 

2.5 

1.75 

Same as 27 

Cathode Pin 

Same as 27 

36S/51S 2.5 

1.75 

Same as 35/51 

Cathode Pin 

Same as 35/51 

553 

2.5 

1.0 

Same as 55 

Cathode Pin 

Same as 55 

563 

2.5 

1.0 

Same as 56 

Cathode Pin 

Same as 56 

56-AS 

6.3 

0.3 

Same as 76 

Cathode Pin 

Same as 76 

57S 

2.5 

1.0 

Same as 57 

Cathode Pin 

Same as 57 

57-AS 

6.3 

0.4 

Same as 6C6 

Cathode Pin 

Same as 6C6 Except 
Heater Amps. 

583 

2.5 

1.0 

Same as 58 

Cathode Pin 

Same as 58 

5 8-AS 

6.3 

0.4 

Same as 6D6 

Cathode Pin 

Same as 6D6 Exoept 
Heater Amps, 

75S 

6.3 

0.3 

Same as 75 

Cathode Pin 

Same as 75 

85-AS 

6.3 

0.3 

Same as 85 

Heater Pin 
Adjacent to 
Cathode Pin 

Similar to 85 Exoept 
Mn==20; 0^*0.250; I p =5.5 ma; 
Ep=260 v. Eg = -9 v. 

182B 

455b 

5.0 

1.25 

Same as 45 

No Shield 

Similar to 45 Exoept 
Filament Rating;My,-5; 
G m =1600;Ip=18ma|Ep=250vj 

m 

6.0 

1.25 

Same as 45 

No Shield 

Similar to 45 Except 
Filament Rating;Mp,=3; 
G m —1500; Ip=20 ma;EpSs250vj 
E g = -58 v. 

486 

3.0 

1.25 

Same as 27 

No Shield 

Similar to 27 Except 
Heater Rating: Mu»12.8; 
GnplSOOjIp* 6.2 ma; Ep= 
180 v; Eg= -10 v. 
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INTERCHANGEABLE TUBE TYPES 


Raytheon tubes can be used as replacements for tubes of other manufacturers 

as followsj 

A Tube types having the same RJ.IA type numbers (with a letter, or two letters, 
between two numbers, as 6A7 or 6ZY5G) are interchangeable, 

B On standard tube types with two or three figure type numbers,the last two 
figures form the significant type numbers regardless of letter prefixes. 
For example, the Raytheon 45 will replace the UX-245, CX-345, or SX-245 
tubes, 

C Types differing in number by the suffix letters "A", "G", "H", "MG” or "V" 
are interchangeable in general regardless of this letter. For example, 
the 12A may replace a 112 or 112A, the 2A3 may replaoe a 2A3II, and a 6A8G 
may replaoe a 6A8 or 6A8MG. 

D Tubes with octal bases and standard size glass bulbs are designated by 
the suffix, "G" on the type number, as 6A8G. Tubes with octal bases, 

glass bulbs and attached metal shields are designated by the suffix "MG” 
on the type number, as GA8MG, Tubes with octal bases and metal bulbs 
have no suffix on the type number, as 6A8, "G" type tubes having type 

numbers corresponding to metal tube or "MG" type numbers have, in general 
the same electrical characteristics excepting capacitances,and are usual¬ 
ly interchangeable with the corresponding metal or "IvIG" types except for 
space requirements and the possible requirement of external tube shields, 

E Shielded types distinguished by the added letter "S" may or may not be 
interchangeable with types without this letter suffix, 

F Exceptions to the above tubes are types, D-l, DE-1, RE-1, SO-1, RE-2, 

SO-2, KR-20, KR-22, KR-28, 43MG, HZ-50, 59B, G-84, 182B, 183,Kellogg 401, 
482A, 482B, 484, 484A, and 25Z5MG, which do not correspond with types 
1-V, 20, 22, etc. The 01A (201A) is not interchangeable with the 1-V, 
or 1, and the WX-12 is not interchangeable with the 12A (112A). Types 
57AS, 50AS, 485 and 950 may be replaced only by Raytheon tubes bearing 
the same full type number, 

G The following table lists the obsolete and non-standard tube types with 
the Raytheon types which normally may be used for replacement. 


TYPE 

NORMALLY 

(TYPE 

NORMALLY 

TYPE 

NORMALLY 

ito. 

REPLACEABLE BY 

NO, 

REPLACEABLE BY 

NO, 

REPLACEABLE BY 


RAYTHEON TYPE 


RAYTHEON TYPE 


RAYTHEON TYPE 

00 

00A 

25Z5MG 

25Z6G 

210 

10 

01 

01A 

25Z6HG 

25Z6G 

213 

80 

01AA 

01A 

27-IIIvT 

56 

216 

81 

D-l/2 

81 

KR-28 

84/6Z4 

216B 

Cl 

1 

1-V 

35 

35/51 

220 

20 

D-l 

80 

35S 

35S/51S 

222 

22 

DE-1 

27 

36A 

36 

224 

24A 

KR-1 

1-V 

37A 

37 

224A 

24A 

RE-1 

80 

38A 

38 

226 

26 

2A3II 

2A3 

39 

39/44 

227 

27 

G-2 

2S/4S 

39A 

39/44 

230 

30 

G-2S 

2S/4S 

43MG 

25A6G 

231 

31 

RE-2 

81 

44 

39/44 

232 

32 

S0-2 

50 

IIZ-50 

12Z3 

233 

33 

G-4 

2S/4S 

51 

35/51 

234 

34 

G-4S 

2S/4S 

51S 

35S/51S 

235 

35/51 

5Y3 

5Y3G 

56-A 

76 * 

236 

36 

5Z4MG 

5Z4, 5V4G 

57-A 

57-AS 

237 

37 

KR-5 

6A4/LA 

58-A 

58-AS 

238 

38 

6A8MG 

6A8G 

64 

36 * 

239 

39/44 

6B6 

6B6G 

64A 

36 

240 

40 

6B6MG 

6B6G 

65 

39/44 * 

245 

45 

6C5MG 

6C5G 

65A 

39/44 

247 

47 

6F5MG 

6F5G 

67 

37 *■ 

250 

50 

6F6MG 

6F6G 

67A 

37 

280 

80 

6G5 

6G5/6H5 

68 

38 * 

2 SOM 

83V 

6H5 

6G5/6H5 

68A 

38 

281 

81 

6H6MG 

6H6G 

SOM 

83 t 

288 

83V 

6J7MG 

6J7G 

81 U 

81 

C-299 

V-99 

6K7MG 

6K7G 

84 

84/6Z4 

X-299 

X-99 

6L7MG 

6L7G 

G-84 

2Z2/G84 



6 XT 6 

0N6G 

88 

83 t 

482A 

71A 

6H6I.IG 

6N6G 

95 

2A5 

482B 

182B/482B 

6P7 

6P7G 

96 

1-V 

482B 

183/483 % 

6Q7MG 

6Q7G 

98 

84/6Z4 

483 

183/483 

6R7I.IG 

6R7G 



585 

50 

6X51,IG 

6X5G 

112 

12A 

586 

50 

6Y5V 

6Y5 

112A 

12A 

P-861 

6Z4/84 

6Z3 

1-V 

120 

20 

951 

IB4/951 

6Z4/84 

84/6Z4 

171 

71A 

986 

83 t 

6Z5/12Z5 6Z5 

171A 

71A 



C-ll 

7/D-11 

171AC 

71A 

AD 

1-V 

C-12 

WX-12 

171B 

71A 

AF 

82 

WD-12 

WX-12 

182-A 

71A 

AG 

83 t 

14Z3 

12Z3 

182-B 

183 % 

AX 

01A 

22AC 

24A 

V-199 

V-99 

B 

V-99 

24 

24A 

X-199 

X-99 

E 

20 

25A6MG 

25A6G 



G 

40 

25A7 

25A7G 

200 

GOA 

H 

00A 

25A8 

25A7G 

201 

01A 

LA 

6A4/LA 

25S 

1B5/25S 

201A 

01A 

PZ 

47 ' 

25/25S 

1B5/25S 

202 

10 

PZH 

2A5 


t When the filament supply will stand one ampere additional drain. 
In automobile receivers only, 

X When both power tubes are changed together. 
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RAYTHEON RESISTOR TUBES 


FOR 

A-C - D-C RECEIVERS 


Type 

No. of 

No. of 

Volts 

No, of 

Dial 

Cir¬ 

Base 

Pin I 

lumbers 

Inter¬ 

No. 

6.3 V 

25 V 

Drop 

Dial 

Lamp 

cuit 





change¬ 


Tubes 

Tubes 

at 

Lamps 

Type 






able 




300ma 




R 

R° 

T 1 

rp2 

with 








(see next page} 





SMALL METAL SHELL TYPES 






36 A 

5 

2 

36.0 

None 


A 

3 

7 




K36B 

5 

2 

36.0 

1 

#40 

B 

3 

7 

8 



K36C 

5 

2 

36.0 

2 

#40 

C 

3 

7 

8 



K36D 

5 

2 

36.0 

2 

#40 

D 

$ 

7 

0 

2 


L36B 

5 

2 

36.0 

1 

#46 

B 

3 

7 

8 



L36C 

5 

2 

36,0 

2 

#46 

C 

3 

7 

8 



L36D 

5 

2 

36.0 

2 

#46 

D 

3 

7 

c 

2 


42A 

4 

2 

42,3 

None 


A 

3 

7 




K42B 

4 

2 

42.3 

1 

#40 

B 

3 

7 

8 



K42C 

4 

2 

42.3 

2 

#40 

C 

3 

7 

8 



K42D 

4 

2 

42.3 

2 

#40 

D 

3 

7 

8 

2 


K42E 

4 

2 

42.3 

3 

#40 

E 

3 

7 

8 



L42B 

4 

2 

42.3 

1 

#46 

B 

3 

7 

8 



L42C 

4 

2 

42.3 

2 

#46 

C 

3 

7 

8 



L42D 

4 

2 

42.3 

2 

#46 

D 

3 

7 

8 

2 


49A 

3 

2 

48.6 

None 


A 

3 

7 




K49B 

3 

2 

48.6 

1 

#40 

B 

3 

7 

8 



K49C 

3 

2 

48.6 

2 

#40 

C 

3 

7 

8 



K49CB 


See Data Sheet at end of ( 

Characteristic 

Data 

Section 


K49D 

3 

2 

48.6 

2 

#40 

D 

3 

7 

8 

2 


L49B 

3 

2 

48.6 

1 

#46 

B 

3 

7 

8 



L49C 

3 

2 

48.6 

2 

#46 

C 

3 

7 

8 



L49D 

3 

2 

48.6 

2 

#46 

D 

3 

7 

8 

2 


55A 

2 

2 

54.9 

None 


A 

3 

7 




K55B 

2 

2 

54.9 

1 

#40 

B 

3 

7 

8 



K55C 

2 

2 

54.9 

2 

#40 

C 

3 

7 

8 



K55D 

2 

2 

54.9 

2 

#40 

D 

3 

7 

8 

2 


L55B 

o 

2 

54.9 

1 

#46 

B 

3 

7 

8 



L55C 

2 

2 

54.9 

2 

#46 

C 

3 

7 

8 



L55D 

2 

2 

54.9 

2 

#46 

D 

3 

7 

8 

2 







GLASS BULB TYPES 






140L4 

4 

2 

42.3 

1 

#46 

B 

1 

4 

3 



140L8 

4 

2 

42.3 

2 

#46 

C 

1 

4 

3 



140L44 

4 

2 

42.3 

2 

#46 

D 

1 

4 

3 

2 


140R 

4 

2 

42.3 

Hone 


A 

1 

4 




140R4 

4 

2 

42.3 

1 

#40 

B 

1 

4 

3 


40B2 

140R8 

4 

2 

42.3 

2 

#40 

C 

1 

4 

3 


40A2 

140R44 

4 

2 

42.3 

2 

#40 

D 

1 

4 

3 

2 


165L4 

3 

2 

48.6 

1 

#46 

B 

1 

4 

3 



165L8 

3 

2 

48.6 

2 

#46 

C 

1 

4 

3 



165L44 

3 

2 

48.6 

2 

#46 

D 

1 

4 

3 

2 


165R 

3 

2 

48.6 

None 


A 

1 

4 




165R4 

3 

2 

48.6 

1 

#40 

B 

1 

4 

3 


50B2 

165R8 

3 

2 

48.6 

2 

#40 

C 

1 

4 

3 


50A2 

165R44 

3 

2 

48.6 

2 

#40 

D 

1 

4 

3 

2 


185L4 

2 

2 

54.9 

1 

#46 

B 

1 

4 

3 



185L8 

2 

2 

54.9 

2 

#46 

C 

1 

4 

3 



185L44 

2 

2 

54.9 

2 

#46 

D 

1 

4 

3 

2 


185R 

2 

2 

54.9 

None 


A 

1 

4 



50X3 

185R4 

2 

2 

54.9 

1 

#40 

B 

1 

4 

3 



185R8 

2 

2 

54.9 

2 

#40 

C 

1 

4 

3 


50X3T 

185R44 

2 

2 

54.9 

2 

#40 

D 

1 

4 

3 

2 


60R30G 

Special 

18.6 

1 

#40 

B 

1 

4 

3 



878R48 

7 

2 

23.6 

1 

#40 

See 

Special 

Circuit 



340 

Special 

46.5 

None 


A 

1 

4 








LARGE PERFORATED METAL 

SHELL 

TYPES 



42A1 

4 

2 

42.3 

None 


A 

4 

8 


42A2 

4 

2 

42.3 

1 

#40 

B 

4 

8 

1 

42B2 

4 

2 

42.3 

2 

#40 

C 

4 

8 

1 

49A1 

3 

2 

48.6 

None 


A 

4 

8 


49A2 

3 

2 

48,6 

1 

#40 

B 

4 

8 

1 

49B2 

3 

2 

48.6 

2 

#40 

C 

4 

8 

1 

55A1 

2 

2 

54.9 

Hone 


A 

4 

8 


55A2 

2 

2 

54.9 

1 

#40 

B 

4 

8 

1 

55B2 

2 

2 

54.9 

2 

#40 

C 

4 

8 

1 

2LR212 

Special 

39 

2 

#40 

D 

4 

8 

1 


Voltage drops are computed to supply filament current of 300 ma. with line 
voltage of 117,5 volts. 

Continued on next page 


RAYTHEON 


ENGINEERING SERVICE 


33 



RAYTHEON RESISTOR TUBE CIRCUITS 

HYRSORFIL'S. HORF HORF 



CIRCUIT ft CIRCUIT B CIRCUIT C 


HORF HORF H’T'RSORF/L'S 



CIRCUIT O CIRCUIT £ SPECIAL CIRCUIT FOR 

TYPE 873 R 48 



BOTTOM VIEW OF 


TUBE OUTLINE DIMENSIONS 



BLASS 

1 ! 

LARGE 

METAL 

MAX. DIR. 

TW 

tW 

iW 

MAX.HT fHXYE SOCKET 

4'/x 


TW 


GLASS TUBE STRHPfiRD 


BRSE PIN LOCATION 



BOTTOM VIEW OF 
METAL TUBE OCTAL 
BRSE PIN L OCAT/ON 


For data on RAYTHEON RESISTOR TUBES FOR BATTERY OPERATED RECEIVERS refer to 
the TYPES NB-1 to NB-8 at the end of the rating and characteristic data sec¬ 
tion. 


RAYTHEON MINATURE LAMPS 
RADIO PANEL TYPES 


Type 

Volts 

Amps. 

C.P. 

Bulb 

Base 

Bead 

L.C.L. 

M.O.L. 

No. 






Color 

Inches 

Inches 

R40 

6-8 

0.15 

0.5 

T-3 1/4 

Min, Screw 

Brown 

29/32 

1 1/8 

R40-A 

6-8 

0.15 

0.5 

T-3 1/4 

Min. Bayonet 

Brown 

23/32 

1 1/8 

R41 

2.5 

0.5 

0.5 

T-3 1/4 

Min. Screw 

White 

29/32 

1 1/8 

R42 

3.2 

0.5 

0.75 

T-3 1/4 

Min. Screw 

Green 

29/32 

1 1/8 

R43 

2.5 

0.5 

0.5 

T-3 1/4 

Min. Bayonet 

White 

23/32 

1 1/8 

R44 

6-8 

0,25 

0.8 

T-3 1/4 

Min. Bayonet 

Bine 

23/32 

1 1/8 

R45 

3.2 

0.5 

0.75 

T-3 1/4 

Min. Bayonet 

Green 

23/32 

1 1/8 

R46 

6-8 

0.25 

0.8 

T-3 1/4 

Min. Screw 

Blue 

29/32 

1 1/8 

R48 

2.0 

0.06 

0.03 

T-3 1/4 

Min. Screw 

Pink 

29/32 

1 1/8 

R49 

2.0 

0.06 

0.03 

T-3 1/4 

Min. Bayonet 

Pink 

23/32 

1 1/8 

R49-A 

2.1 

0.12 

0.07 

T-3 1/4 

Min. Bayonet 

White 

23/32 

1 1/8 

R50 

6-8 

0.2 

1.0 

0-3 1/2 

Min. Screw 

White 

23/32 

15/16 

R292 

2.9 

0.1V 

0.3 

T-3 1/4 

Min. Screw 

White 

29/32 

1 1/8 

R292A 

2.9 

0.17 

0.3 

T-3 1/4 

Min. Bayonet 

White 

23/32 

1 1/8 





AUTOMOTIVE TYPES 




R51 

6-8 

0.2 

1.0 

G-3 1/2 

Min. Bayonet 

White 

1/2 

15/16 

R55 

6-8 

0.4 

1.5 

G-4 1/2 

Min. Bayonet 

White 

1/2 

1 1/16 



RAO R 40 A R 50 R5I R 55 

R4 1 R43 

R4Z R44 

R46 R45 

R43 R4 9 

R 29Z R49A 

R 2920 
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OOA 


RAYTHEON 


OOA 



TRIODE 

VAPOR TYPE DETECTOR 
Filament Type Glass Bulb 


The OO-A is a vapor type triode tube 
designed for service as a detector in 
storage battery operated receivers. 



BOTTOM VIEW OF SOCKET 


RATINGS 


Filament Voltage 
Filament Current 
Max. Plate Voltage 


5 d-c volts 
0.25 amp 
45 volts 


CHARACTERISTICS 


Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Trans conductance 
Plate Current (approximate) 


45 

volts 

0 

volts 

20 


30000 

ohms 

666 

uirihos 

1.5 

ma 


DETECTOR - GRID LEAK TYPE 


Plate Voltage 
Grid 

Grid Leak Resistance 
Grid Condenser 


45 volts 

Return to negative filament 
2 to 3 megohms 
0.00025 nf 


DIRECT INTERELECTRODE CAPACITANCES 


Grid to Plate 

Input 

Output 


8.5 

Wlf 

3.2 

imf 

2.0 

mi 


01A 


RAYTHEON 


01A 



TRIODE 

DETECTOR OR AMPLIFIER 
Filament Type Glass Bulb 


The 01-A is a triode type amplifier 
tube designed for service as a detec¬ 
tor or amplifier in storage battery 
operated receivers. 


Filament Voltage 
Filament Current 
Max, Plate Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 

Input 

Output 

AMPLIFIER - CLASS A 


Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 


90 

-4.5 

8 

11000 

725 

2.5 



BOTTOM VIEW OF SOCKET 


5 d-c 

0.25 

135 


8.1 

3.1 

2.2 


135 

-9 

8 

10000 

800 

3 


volts 

amp 

volts 


M-uf 

ixnf 

uuf 


volts 

volts 

ohms 

[j.mhos 

ma 


DETECTOR - BIASED TYPE 


Plate Voltage 

Grid Bias (approximate) 

Plate Current 


90 

-7.5 


135 

-13.5 


volts 

volts 


Adjusted to 0.2 ma with no signal 


DETECTOR - GRID LEAK TYPE 


Plate Voltage 
Grid 

Grid Leak Resistance 
Grid Condenser 


45 volts 

Returned to positive filament 
0.25 to 5 megohms 
250 nuf 
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0Z4 

0Z4G 


RAYTHEON 


0Z4 

0Z4G 


M 

~TT 

* 

MTTMBm 

3 

•a mm 

& 


AfSSfa J' 

lP 


6 PHONG OCTAL $H$£ 



TWIN DIODE 

PULL WAVE GAS FILLED RECTIFIER 
Ionic Heated Cathode Type 
Metal Bulb-0Z4 Glass Bulb-0Z4G 


The 0Z4 is a full wave gas filled type 
rectifier tube with an ionic heated 
cathode requiring no heater supply volt¬ 
age. It is designed particularly for 
service where high overall efficiency is 
desired. 


FULL WAVE RECTIFIER 



BOTTOM VIEW OF SOCKET 
0Z4G -*TP/f1 -ttOCOHN. 
-*2 PHI-OMITTED 


Ho Heater Supply Required 

Maximum D-C Output Voltage 300 volts 
Minimum D-C Output Current 30 ma 
Maximum D-C Output Current 75 ma 
Maximum Peak Plate Current 200 ma 
Minimum Starting Peak Voltage 300 volts 
Average Dynamic Voltage Drop 24 volts 


The 0Z4 was developed primarily for use in vibrator type B 
supply units for automobile receivers. It has the typical 
characteristics of all gas-filled rectifiers as regards a 
constant drop and ability to handle high peak currents. Any 
tendency of the tube to generate r-f noise may be eliminat¬ 
ed by proper filtering and by connecting the metal shell to 
the point giving the best shielding. The shielding and fil¬ 
tering commonly used to eliminate vibrator noise will usual 
ly be sufficient. 


The 0Z4 is filled with a permanent gas rather than a vapor 
filling. The tube characteristics are independent of the 
surrounding temperature. 

The 0Z4 has the same external form and dimensions as other 
tubes of the metal line. However, in this tube the metal 
shell serves chiefly as container and electrostatic shield 
for the glass bulb, which is required to insulate the con¬ 
tained gas from the grounded shell. 
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1A4-T 


RAYTHEON 


1A4-T 


HjwH» 



TETRODE 

REMOTE CUTOFF AMPLIFIER 
Filament Type Glass Bulb 


The 1A4T Is a tetrode type amplifier 
tube with remote cutoff characteristics 
designed for service as a high fre¬ 
quency amplifier in battery operated re¬ 
ceivers. The ratings and electrical 
characteristics are identical with those 
of the type 1D5GT. For characteristics 
of the pentode type, 1A4P, refer to the 
type 1D5GP. 



BOTTOM VIEW OF SOCKET 


IR4-P, G 3 COliliECTEP TO 
*4P!N(-F] 


RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Screen Voltage 


2.0 d-o volts 
0.060 amp 
180 volts 
67.5 volts 


DIRECT INTERELECTRODE CAPACITANCES 


Grid to Plate 

0.012 

max.* uy-f 

Input 

4.6 

nuf 

Output 

11 

Pdf 

AMPLIFIER - CLASS A 

Plate Voltage 

180 

volts 

Screen Voltage 

67.5 

volts 

Grid Bias 

-5 

volts 

Amplification Factor 

720 


Plate Resistance 

0.96 

megohm 

Trans c onduct ance 

750 

pmhos 

Plate Current 

2.3 

ma 

Screen Current 

0.7 

ma 

Transconductance at -15 volt3 bias 

15 

umhos 


tfWith tube shield. 
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1A6 


RAYTHEON 


1A6 



HEPTODE 

PENTAGRID CONVERTER 
Filament Type Glass Bulb 

The 1A6 is a pentagrid type converter 
tube designed for service as a combined 
mixer and oscillator in battery oper¬ 
ated superheterodyne receivers. The ra¬ 
tings and electrical characteristics are 
identical with those of the type 1D7G. 


RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Screen Voltage 
Maximum Grid #2 Voltage 
Maximum Grid #2 Supply 
Minimum Grid #4 Bias 
Maximum Cathode Current 



BOTTOM VIEW OF SOCKET 


2.0 d-o volts 
0.060 amp 

180 volts 

67.5 volts 

135 volts 

180f volts 

-3 volts 

9 ma 


DIRECT INTERELECTRODE CAPACITANCES (approximate) 


Grid #4 to Plate 0.25# 

Grid #4 to Grid #2 0.2 * 

Grid #4 to Grid #1 0.1 * 

Grid #1 to Grid #2 0.8 

Grid #4 to all other Elements (r-f input) 10.5 

Grid #1 to all other Elements (osc. input) 5 

Grid #2 to all other Elements (osc. output) 6 

Plate to all other Elements (mixer output) 9 


HM £ 
nuf 
wtf 
URf 
[XRf 

Wif 

URf 

UUf 


FREQUENCY CONVERTER - SUPERHETERODYNE CIRCUIT 


Plate Voltage 

Screen (Grids #3 and #5) Voltage 
Anode Grid (#2) Voltage 
Anode Grid Supply Voltage 
Control Grid (#4) Bias 
Oscillator Grid (#1) Resistor 
Plate Resistance 
Conversion Transconductance 
Plate Current 
Screen Current 
Anode Grid Current 
Oscillator Grid Current 
Total Cathode Current 
Control Grid Bias 


135 

180 

volts 

67.5 

67.5 

volts 

135 

135 

volts 


180 t 

volts 

-3 

-3 

volts 

50000 

50000 

ohms 

0.4 

0.5 

megohm 

276 

300 

limbos 

1,2 

1.3 

ma 

2.5 

2.4 

ma 

2.3 

2.3 

ma 

0.2 

0.2 

ma 

6.2 

6.2 

ma 

-22.5 

-22.5 

volts 


(For Conversion Transconductance a 4 imhos) 


With plate voltage = 135 to 100 volts, soreen voltage = 67.5 volts, anode 
grid voltage =* 135 volts (no series resistor), control grid bias « -3 volts 
and oscillator grid voltage = 0 volts, the transconductanoe of the oscilla¬ 
tor seotlon (not oscillating) is 425 tmhos and the anode grid current is 
2.3 ma. 


tApplied through a 20000 ohm series resist or,by-passed by a 0.1 u,f. conden¬ 
ser, 

♦With tube shield. 
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1B4-951 RAYTHEON 1B4-951 

PENTODE 
AMPLIFIER 

Filament Type Glass Bulb 


The 1B4/951 Is a pentode type amplifier 
tube designed for service as a high 
frequency amplifier in battery operated 
receivers. The ratings and electrical 
characteristics are identical with those 
of the type 1E5GP, 


RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Screen Voltage 


DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 


AMPLIFIER - CLASS A 


Plate Voltage 

90 

180 

volts 

Soreen Voltage 

67.5 

67.5 

volts 

Grid Bias 

-3 

-3 

volts 

Amplification Factor 

600 

975 


Plate Resistance 

1 

1.5 

megohm 

Transconduotance 

600 

650 

umhos 

Plate Current 

1.6 

1.7 

ma 

Soreen Current 

0.7 

0.6 

ma 

Grid Bias for Plate Current Cutoff 

-8 

-8 

volts 


#WIth tube shield. 


0,007 max.# 

uttf 

5 

U-M-f 

11 

uuf 
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1B5-25S 


RAYTHEON 


1B5-25S 



DUO-DIODE TRIODE 
DETECTOR AMPLIFIER 
Filament Type Glass Bulb 


The 1B5/25S is a duo-diode triode type 
amplifier tube designed for service as 
a combined diode detector,AVC rectifier 
and audio frequency amplifier in battery 
operated receivers. The ratings and 
electrical characteristics are Iden¬ 
tical with those of the type 1II6G, 


RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 



BOTTOM VIEW OF SOCKET 


2.0 d-o volts 
0.060 amp 
135 volts 


DIRECT INTERELECTRODE CAPACITANCES - TRIODE SECTION 

Grid to Plate 3.6 
Input 2.0 
Output 3 


V#£ 

uUf 


AMPLIFIER - CLASS A 

Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 


TRIODE SECTION 


135 

volts 

•3 

volts 

20 


35000 

ohms 

575 

pmhos 

0.8 

raa 


DIODE SECTION 

The two diode units are independent of eaoh other and of the triode section 
except for the common filament. The diodes may be used as a half-wave or 
as a full-wave rectifier; or one diode may be used as a half-wave rectifier 
for detection, and the other diode used as a rectifier to obtain delayed AVO 
voltage. 


If only one diode plate Is used as an audio reotifier, Dj, on pin 4 should 
be used because Dl Is near the negative end of the filament and our rent 
will flow to this plate with zero signal when returned to the negative end 
of the filament. 
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1C6 


RAYTHEON 


1C6 



HEPTODE 

PENTAGRID CONVERTER 
Filament Type Glass Bulb 

The 1C6 is a pentagrid type converter 
tube designed for service as a combined 
mixer and oscillator in battery oper¬ 
ated superheterodyne receivers. The ra¬ 
tings and electrical characteristics 
are identical with those of the type 1C7G, 


ITINGS 

BOTTOM VIEW OF SOCKET 

Filament Voltage 

2,0 

d-o volts 

Filament Current 

0.12 

amp 

Maximum Plate Voltage 

180 

volts 

Maximum Screen Voltage 

67.5 

volts 

Maximum Grid #2 Voltage 

135 

volts 

Maximum Grid #2 Supply 

1801 

volts 

Minimum Grid #4 Bias 

-3 

volts 

Maximum Cathode Current 

9 

ma 



DIRECT INTERELECTRODE CAPACITANCES (approximate) 


Grid #4 to 
Grid #4 to 
Grid #4 to 
Grid #1 to 
Grid #4 to 
Grid #1 to 
Grid #2 to 
Plate to 


Plate 
Grid #2 
Grid #1 
Grid #2 

all other Elements (r-f input) 
all other Elements (oao, input) 
all other Elements (oso. output) 
all other Elements (mixer output) 


0.3 * 


0.3 * 


0.15* 

Wif 

1.5 

nuf 

10 

Wif 

6 

unf 

6 

U4if 

10 

U\Lf 


FREQUENCY CONVERTER - SUPERHETERODYNE CIRCUIT 


Plate Voltage 

135 

180 

volts 

Soreen(Grids #3 and #5) Voltage 

67.5 

67.5 

volts 

Anode Grid (#2) Supply Voltage 

135 t 

180 t 

volts 

Control Grid (#4) Bias 

-3 

-3 

volts 

Osoillator Grid (#1) Resistor 

50000 

50000 

ohms 

Plate Resistance 

0.55 

0.75 

megohm 

Conversion Conduotanoe 

300 

325 

amhos 

Plate Current 

1.3 

1.5 

ma 

Screen Current (approximate) 

2 

2 

ma 

Anode Grid Current 

2.6 

3.3 

ma 

Oscillator Grid Current 

0.2 

0,2 

ma 

Total Cathode Current (approximate) 

6.5 

7 

ma 

Control Grid Bias 

(For conversion conductance — 4 [imhoa) 

-14 

-14 

volts 

With plate voltage = 135 to 180 volts. 

screen voltage = 

67.5 volts. 

anode 


grid voltage - 135 volts (no series resistor), control grid bias- -3 volts, 
sind oscillator grid voltage « o volts, the transconduotanoe of the oscilla¬ 
tor section (not oscillating) is 1000 pmhos, and the anode grid current is 

4,9 ma, 

tApplied through a 20000 ohm series res1stor,biassed by a 0,1 uf. oonden- 
ser, 

#With tube shield. 


AVERAGE CHARACTERISTICS 1C6 AVERAGE CHARACTERISTICS 

£f- 2 . 0 * DC !C7G Ef-Z.atDC 

EsG- 67.?* Ep'lBO* 

OSCILLATOR GRID#I RESISTOR- 60000-°- E a ,-180*THROUGH ZOOOO°- 

ifo/y r rv jt tf 


0 

rs 

44Q ^ OSCGRIO*/RESISTOR =50000-°- 

1 


1 


8 

■ 






■ 





u 



5 

360 ^ 

320 fa 
£ 

260 ^ 
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1C7G 


RAYTHEON 


1C7G 



HEFTODE 

PEIITAGRID CONVERTER 
Filament Type Glass Bulb 

The 1C7G is a pentagrid type converter 
tube designed for service as a combined 
mixer and oscillator in battery oper¬ 
ated superheterodyne receivers. The ra¬ 
tings and electrical characteristics are 
identical with those of the type 1C6. 

RATINGS 



Filament Voltage 

BOTTOM VIEW OF SOCKET 
2.0 d-c volts 

Filament Current 

0.12 

amp 

Maximum Plate Voltage 

180 

volts 

Maximum Screen Voltage 

67.5 

volts 

Maximum Grid #2 Voltage 

135 

volts 

Maximum Grid #2 Supply 

180 t 

volts 

Minimum Grid #4 Bias 

-3 

volts 

Maximum Cathode Current 

9 

ma 


DIRECT INTERELECTRODE CAPACITANCES* 

Grid #4 to Plate 0.5 nnf 
Grid #4 to Grid #2 0.3 wif 
Grid #4 to Grid #1 0.1 wit 
Grid #1 to Grid #2 1.5 nuf 
Grid #4 to all other Elements (r-f input) 11 ddf 
Grid #1 to all other Elements (osc. input) 7 UM-f 
Grid #2 to all other Elements (osc. output) 7 u.uf 
Plate to all other Elements (mixer output) 14 ixuf 


FREQUENCY CONVERTER - SUPERHETERODYNE CIRCUIT 


Plate Voltage 

Screen(Grids #3 and #5) Voltage 
Anode Grid (#2) Supply Voltage 
Control Grid (#4) Bias 
Oscillator Grid (#1) Resistor 
Plate Resistance 
Conversion Transconductance 
Plate Current 

Screen Current(approximate) 

Anode Grid Current 

Oscillator Grid Current 

Total Cathode Curront (approximate) 

Control Grid Bias 

(For Conversion Transconductance = 4 umhos) 


and oscillator grid voltage - 0 volts, the transconductance of the oscilla¬ 
tor section (not oscillating) is 1000 p.mhos, and the anode grid current is 
4.9 ma. 


135 

180 

volts 

67.5 

67.5 

volts 

135 f 

180 t 

volts 

■3 

-3 

volts 

50000 

50000 

ohms 

0.55 

0.75 

megohm 

300 

325 

nmhos 

1.3 

1,5 

ma 

2 

2 

ma 

2.6 

3.3 

ma 

0.2 

0.2 

ma 

6.5 

7 

ma 

’14 

-14 

volts 

voltage * 

= 67.5 volts. 

anode 

, control 

grid bias = 

-3 volts 


*With tube shield connected to cathode. 

fApplied through a 20000 ohm series resistor,bypassed by a 0.1 jif 
ser. 


c onden- 


AVERAGE CHARACTERISTICS ICS AVERAGE CHARACTERISTICS 

Ef*2.0 r PC (C7G Ef-z-oyc 

Esq**™* Ep-180* 

OSCJLLHTOB QUID*! RESISTOR- 50000 A THROUGH 20000 s1 

nan c -cl kH 
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1D5G-P 


RAYTHEON 


1D5G-P 


PENTODE 

REMOTE CUTOFF AMPLIFIER 
Filament Type Glass Bulb 


The 1D5GP is a pentode type amplifier 
tube with remote cutoff characteristics 
designed for service as a high fre¬ 
quency amplifier in battery operated re¬ 
ceivers. The ratings and electrical 
characteristics are identical with those 
of the type 1A4P. For characteristics 
of the tetrode type, 1D5GT,refer to the 
type 1A4T. 


RATINGS 


Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Screen Voltage 


DIRECT INTERELECTRODE CAPACITANCES 


Grid to Plate 

Input 

Output 


AMPLIFIER - CLASS A 


Plate Voltage 

90 

180 

volts 

Screen Voltage 

67.5 

67.5 

volts 

Grid Bias 

-3 

-3 

volts 

Amplification Factor 

425 

750 

megohm 

Plate Resistance 

0.6 

1 

megohm 

Transconductance 

720 

750 

umhos 

Plate Current 

2.2 

2.3 

ma 

Screen Current 

0.9 

0.8 

ma 

Transconductance at -15 volts bias 

15 

15 

M-mhos 


ttWith tube shield. 


0,007 max.* 

utif 

6.2 

unf 

12 

imf 


2.0 d-c volts 
0.060 amp 
180 volts 
6V.5 volts 
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1D7G 


RAYTHEON 


1D7G 



KEPTODE 

PEI-TAG-RID CONVERTER 
Filament Type Glass Bulb 

The 1D7G is a pentagrid type converter 
tube designed for service as a combined 
mixer and oscillator In battery operat¬ 
ed superheterodyne receivers. The ra¬ 
tings and electrical characteristics 
are identical with those of the type 1A6. 

RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Screen Voltage 
maximum Grid #2 Voltage 
Maximum Grid #2 Supply 
Minimum Grid #4 Bias 
Maximum Cathode Current 



BOTTOM VIEW OFSOCKET 
2.0 d-o volts 
0,060 amp 

180 volts 

67.5 volts 
135 volts 

180f volts 
-3 volts 

9 ma 


DIRECT INTERELECTRODE CAPACITANCES* 


Grid #4 

to 

Plate 



0.3 

uuf 

Grid #4 

to 

Grid #2 



0.3 


Grid #4 

to 

Grid #1 



0.1 

uuf 

Grid #1 

to 

Grid #2 



1.5 

uuf 

Grid #4 

to 

all other 

elements 

(r-f Input) 

11 

w£ 

Grid #1 

to 

all other 

elements 

(oso.Input) 

7 

unf 

Grid #2 

to 

all other 

elements 

(oso.output) 

7 

uuf 

Plate 

to 

all other 

elements 

(mixer output) 

14 

uuf 


FREQUENCY CONVERTER - SUPERHETERODYNE CIRCUIT 


Plate Voltage 

135 

180 

volts 

Screen (Grids #3 and #5) Voltage 

67,5 

67.5 

volts 

Anode Grid (#2) Voltage 

135 

135 

volts 

Anode Grid Supply Voltage 

Control Grid (#4) Bias 


180+ 

volts 

-3 

-3 

volts 

Oscillator Grid (#1) Resistor 

50000 

50000 

ohms 

Plate Resistance 

0.4 

0.5 

megohm 

Conversion T reins conduct anoe 

275 

300 

umhos 

Plate Current 

1.2 

1.3 

ma 

Screen Current 

2.5 

2.4 

ma 

Anode Grid Current 

2,3 

2,3 

ma 

Oscillator Grid Current 

0.2 

0.2 

ma 

Total Cathode current 

6.2 

6.2 

ma 

Control Grid Bias 

-22.5 

-22.5 

volts 


(For Conversion Transconductanoe = 4 umhos) 

With plate voltage = 135 to 180 volts, screen voltage = 67.5 volts, anode 
grid voltage = 135 volts (no series resistor), control grid bias =-3 volts 
and oscillator grid voltage - 0 volts, the transconductance of the oscilla¬ 
tor section (not oscillating) is 425 umhos and the anode grid current is 
2.3 ma. 


*With tube shield connected to cathode. 

■{•Applied through a 20000 ohm series resistor,bypassed by a 0.1 uf condenser. 
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1E5GP 


RAYTHEON 


1E5GP 



PENTODE 

AMPLIFIER 

Filament Type Glass Bulb 


The 1E5GP Is a pentode type amplifier 
tube designed for service as a high 
frequency amplifier in battery operated 
receivers. The ratings and eleotrical 
characteristics are identical with those 
of the type 1B4/951, 


RATINGS 


Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Screen Voltage 



BOTTOM VIEW OF SOCKET 


2.0 d-o volts 
0.060 amp 
180 volts 
67.5 volts 


DIRECT INTERELECTRODE CAPACITANCES 


Grid to Plate 

Input 

Output 


0.007 max.* 

Wif 

6.2 

uuf 

12 

nuf 


AMPLIFIER - CLASS A 


Plate Voltage 
Screen Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Transconduotanoe 
Plate Current 
Screen Current 

Grid Bias for Plate Current - Cutoff 


90 

180 

volts 

67.5 

67.5 

volts 

■5 

-3 

volts 

600 

975 


1 

1.5 

megohms 

600 

650 

limhos 

1.6 

1.7 

ma 

0.7 

0.6 

ma 

■8 

-8 

volts 


■a-With tube shield. 
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1E7G 


RAYTHEON 


1E7G 



TWIN PENTODE 
POWER AMPLIFIER 
Filament Ty^pe Glasa Bulb 


The 1E7G is a twin pentode type simpli¬ 
fier tube designed for service as a 
push-pull amplifier in the output stage 
of battery operated receivers* 


RATINGS 


Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Soreen Voltage 



BOTTOM V/EW OFSOCKET 


2.0 d-c 

volts 

0.24 

amp 

135 

volts 

135 

volts 


AMPLIFIER - CLASS A - EACH PENTODE 


Plate Voltage 
Screen Voltage 
Grid Bias* 

Amplification Factor 
Plate Resistance 
Transconductanoe 
Plate Current 
Screen Current 


135 

volts 

135 

volts 

4.5 

350 

volts 

0.22 

megohm 

1600 

iimhos 

7.5 

ma 

2.1 

ma 


AMPLIFIER - CLASS A - PUSH-PULL 


Plate Voltage 
Screen Voltage 
Grid Bias* 

No-Signal Plate Current (total) 

No-Signal Screen Current (total) 

Load Resistance 

Total Harmonic Distortion 

Power Output 

(With signal = 12 volts RMS grid to grid) 


135 

volts 

135 

volts 

■7.5 

volts 

6.5 

ma 

2 

ma 

24000 

ohms 

5 

percent 

0.65 

watt 


*GrId return to negative filament. 
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1F4 


RAYTHEON 


1F4 




RAYTHEON ENGINEERING SERVICE 






IF5G 


RAYTHEON 


1F5G 



PENTODE 

POWER AMPLIFIER 
Filament Type Glass Bulb 


The IF50 is a pentode type power am¬ 
plifier tube designed for service in 
the output stage of battery operated 
receivers. The ratings and electrical 
characteristics are identical with 
those of the type 1F4. 



BOTTOM V/EW OF SOCKET 


RATINGS 


Filament Voltage 

2.0 d-c 

volts 

Filament Current 

0.12 

amp 

Maximum Plate Voltage 

135 

volts 

Maximum Screen Voltage 

135 

volts 


AMPLIFIER - CLASS A 


Plate Voltage 
Soreen Voltage 
Grid Bias 

Amplification Factor 

Plate Resistance 

Transoonductance 

Plate Current 

Soreen Current 

Load Resistance 

Total Harmonic Distortion 

Power Output 


90 

135 

volts 

90 

135 

volts 

■3 

-4.5 

volts 

340 

340 


0.24 

0.2 

megohm 

1400 

1700 

pmhos 

4 

8 

ma 

1.3 

2.6 

ma 

20000 

16000 

ohms 

5 

5 

peroent 

120 

340 

raw 
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1F6 


RAYTHEON 


1F6 





DUO-DIODE PENTODE 
DETECTOR AMPLIFIER 
Filament Type Glass Bulb 

The 1F6 is a duo-diode pentode type am¬ 
plifier tube designed for service as a 
combined diode detector, AVC rectifier, 
and high or audio frequency amplifier 
in battery operated receivers. The ra¬ 
tings and electrical characteristics 
are identical with those of the type 
1F7G. 



BOTTOM VIEW Of SOCKET 


RATINGS 

Filament Voltage 
Filament Current 
Max, Plate Voltage 
Max, Screen Voltage 


2,0 d-o volts 
0.060 amp 
180 volts 
67,5 volts 


DIRECT INTERELECTRODE CAPACITANCES - PENTODE SECTION 

Grid to Plate 0.007 max,* mxf 


Input 

Output 


unf 

uuf 


AMPLIFIER - CLASS A - PENTODE SECTION 


Plate Voltage 



180 

volts 

Screen Voltage 



67.5 

volts 

Grid Bias 



-1.5 

volts 

Amplification Factor (approximate) 


650 


Plate Resistance (approximate) 



1 

megohm 

Transconductanoe 



650 

umhoo 

Plate Current 



2 

ma 

Screen Current 



0.6 

raa 

Transconductanoe at -12 volts 

bias 


15 

limhos 

AMPLIFIER - CLASS A (Resistance Coupled) 

-PENTODE 

SECTION 

Plate Supply Voltage 

135 

135 

135 

volts 

Soreen Supply Voltage 

135 

135 

135 

volts 

Grid Blast 

-1.0 

-1.5 

-2,0 

volts 

Plate Resistor 

0.25 

0.25 

0.25 

megohm 

Soreen Resistor 

1 

0.9 

0.8 

megohm 

Signal Peak Voltage 

0.64 

0.63 

0.62 

volts 

No-Signal Plate Current 

0.42 

0.42 

0.42 

ma 

Max.-Signal Plate Current 

0.34 

0.34 

0.34 

ma 

Grid Resistor^ 

1 0.5 

1 0.5 

1 0. 

5 megohm 

Output Peak Voltage^ 

30.8 28 

29.4 26.6 

28 25 

.2 volts 

Total Harmonic Distortion 

5 5 

5 5 

5 5 

peroent 

Voltage Amplification 

48 43 

47 42 

46 41 


DIODE SECTION 





The two diodes are located at 

the negative 

end of the filament. 

They are 


Independent of each other and of the pentode section exoept for the common 
filament. The diodes may be used as a half wave or as a full wave rectifier 
or one diode may be used as a half wave rectifier for detection, and the 
other diode used as a rectifier to obtain AVC voltage. 

*With tube shield. 

tlf a grid resistor is used, its value should not exceed 1 megohm. 
jFor following tube. 
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1F7G 


RAYTHEON 


1F7G 



3 PfVflG 



DUO-DIODE PENTODE 
DETECTOR AMPLIFIER 
Filament Type Glass Bulb 

The 1F7G is a duo-diode pentode type 
amplifier tube designed for service as 
a combined diode detector, AVC recti¬ 
fier, and high or audio frequency am¬ 
plifier in battery operated receivers. 
The ratings and electrioal characteris¬ 
tics are identical with those of the 
type 1F6, 



RATINGS 


BOTTOM VIEW OF SOCKET 


Filament Voltage 2,0 d-c 

Filament Current 0,060 

Maximum Plate Voltage 180 

Maximum Screen Voltage 67,6 


DIRECT INTERELECTRODE 
Grid to Plate (with 
Input 
Output 


CAPACITANCES-PENTODE SECTION 
tube shield) 0.007 max, 

4.0 
9 


volts 

amp 

volts 

volts 


HHf 

nuf 


AMPLIFIER 

- CLASS A - 

PENTODE SECTION 



Plate Voltage 



180 

volts 

Screen Voltage 



67.5 

volts 

Grid Bias 



-1.5 

volts 

Amplification Factor (approximate) 


650 


Plate Resistance (approximate) 


1 

megohm 

Transconductance 



650 

umhoe 

Plate Current 



2 

ma 

Screen Current 



0.6 

m& 

Transconductance at -12 volts bias 


15 

| imho a 

AMPLIFIER 

- CLASS A - 

RESISTANCE COUPLED - PENTODE 

SECTION 

Plate Supply Voltage 

135 

135 

135 

volts 

Screen Supply Voltage 

135 

135 

135 

volt* 

Grid Blast 

-1.0 

-1.5 

-2.0 

volts 

Plate Resistor 

0.25 

0.25 

0.25 

megohm 

Soreen Resistor 

1.0 

0.9 

0.8 

megohm 

Signal Peak Voltage 

0.64 

0.63 

0.62 

volts 

No-Signal Plate Current 

0.42 

0.42 

0.42 

ma 

Max-Signal Plate Current 

0.34 

0.34 

0.34 

ma 

Grid Resistor^ 

1.0 0.5 

1.0 0.5 

1,0 0.5 

megohm 

Output Peak Voltage$ 

30.8 28 

29.4 26.6 

28 25.2 

volts 

Total Harmonic Distortion 

5 5 

5 5 

5 5 

peroent 

Voltage Amplification 

48 43 

47 42 

46 41 



DIODE SECTION 


The two diode units are independent of each other and of the triode seotion 
except for the common filament. The diodes may be used as a half-wave or 
as a full wave rectifier; or one diode may be used as a half-wave rectifier 
for detection and the other diode used as a rectifier to obtain delayed AVC 
voltage. 

If only one diode plate is used as an audio rectifier,Dr, on pin 5 should be 
used because Dl is near the negative end of the filament and current will 
flow to this plate with zero signal when returned to the negative filament. 


flf a grid resistor is used, its value should not exceed 1 megohm. 
$For following tube. 



RAYTHEON ENGINEERING SERVICE 



1G5G 


RAYTHEON 


1G5G 



PENTODE 

POWER AMPLIFIER 
Filament Type Glass Bulb 


The 1G5G is a pentode type power ampli¬ 
fier tube designed for servioe in the 
output stage of battery operated receiv¬ 
ers. 


RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Screen Voltage 


AMPLIFIER - CLASS A 



BOTTOM VIEW OF SOCKET 
2.0 d-o volts 

0.12 amp 

90 volts 

90 volts 


Plate Voltage 
Screen Voltage 
Grid Bias 

Amplification Faotor 
Plate Resistance 
T rans c onduct anoe 
Plate Current 
Soreen Current 
Load Resistance 
Total Harmonios 
Power Output 


90 

volts 

90 

volts 

6 

200 

volts 

0.133 

megohm 

1500 

pmhos 

8.5 

raa 

2.7 

ma 

8000 

ohms 

9 

peroent 

0.3 

watts 
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1H4G 


RAYTHEON 


1H4G 



TRIODE 

DETECTOR OR AMPLIFIER 
Filament Type Glass Bulb 

The 1H4G is a triode type amplifier tube 
designed for service as a detector or 
amplifier In battery operated receivers. 
The ratings and electrical characteris¬ 
tics are identical with those of the 
type 30, 

RATINGS 



Heater Voltage 
Heater Current 
Maximum Plate Voltage 


2,0 d-o volts 
0,060 amp 

180 volts 


BOTTOM VIEW OF SOCKET 


DIRECT INTERELECTRODE CAPACITANCES 
Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 


Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Trans c onduot ance 
Plate Current 


90 

-4.5 

9.3 

11000 

850 

2.5 


135 

10300 

900 

3.0 


If a grid resistor is used, its value should not exoeed 2 megohms, 
AMPLIFIER - CLASS B - TWO TUBES 

Maximum Plate Voltage 
Maximum Peak Plate Current (per tube) 

Maximum No-Signal Plate Current (per tube) 

Typical Operation: 

Plate Voltage 
Grid bias 

ITo-Signal Mr. to Current (per tube) 

Load Resis canoe (plate to plate) 

Power Outputt 

(With average power input = 260 raw. grid to grid) 


DETECTOR - BIASED TYPE 

Plate Voltage 

Grid _ias (approximate) 

Plate Current^ 


90 135 

-9 -13.5 * 

Adjusted to 0,2 ma, 


DETECTOR - GRID LEAK TYPE 


Plate Voltage 
Grid 

Grid Leak Resistance 
Grid Condenser 


5 

V-V* 

3 

NM-f 

3 

unr 

180 

volts 

■13,5 

9.3 

volts 

10300 

ohms 

900 

U-mhos 

3.1 

ma 

2 megohms 

• 

100 

volts 

50 

ma 

1.5 

ma 

157,5 

volts 

■15 

volts 

0.5 

ma 

8000 

ohms 

2.1 

watts 

180 

volts 

■18 

volts 

, with no 

signal 

45 max. 

volts 


Returned to positive filament 
1 to 5 megohms 
0.00025 [Lt 


t'With one type 1K4G as driver operated at plate voltage of 157,5 volts, grid 
bias of-11.3 volts,plate load of approximately 18000 ohms,and Input trans¬ 
former ratio,primary to l/2 secondary, of 1.165„Total distortionis 6% to 7#. 

!\71th normal maximum signal the average d-c plate current should not exceed 


For additional curves refer to the type 30. 
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1H6G 


RAYTHEON 


1H6G 



DUO-DIODE TRIODE 
DETECTOR AMPLIFIER 
Filament Type Glass Bulb 


Tlie 1H6G is a duo-diode triode type am- 
plifler tube designed for service as a 
^ combined diode detector, AVC rectifier 
and audio frequency amplifier in battery 
operated receivers. The ratings and 
electrical characteristics are iden¬ 
tical with those of the type 1B5/25S. 


Filament Voltage 
Filament Current 
Maximum Plate Voltage. 



2.0 d-o volts 

0.060 amp 

135 volts 


DIRECT INTERELECTRODE CAPACITANCES - TRIODE SECTION 


Grid to Plate 

Input 

Output 


3.6 PUf 

2.0 UUf 

3 nuf 


AMPLIFIER - CLASS A - TRIODE SECTION 


Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 


135 

volts 

■3 

volts 

20 


35000 

ohms 

575 

umhos 

0.8 

ma 


DIODE SECTION 

The two diode units arc independent cf each other and of the triode section 
except for the common filament. The diodes may bo used as a half-wave or 
as a full-wave rectifier; or one diode may be used as a half-wave rectifier 
for detection, and the other diode used as a rectifier to obtain delayed AVC 
voltage. 


If only one diode plate is used as an audio rectifier, Dl on pin 5 should 
be used because Dg is near the negative end of the filament and current 
will flow to this plate with zero signal when returned to the negative end 
of the filament. 
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1J5G 


RAYTHEON 


1J5G 





8 ? 


7 PRONG 
MEPUJM 
OCTRL BRSE 


PENTODE 

POWER AMPLIFIER 

Filament Type Glass Bulb 


The 1J5G is a pentode type power ampli¬ 
fier tube designed for service In the 
output stage of battery operated re¬ 
ceivers. The ratings and electrical 
characteristics are identical with 
those of the type 950. 


RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Screen Voltage 


AMPLIFIER - CLASS A 


Plate Voltage 
Screen Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Tran s c onduct anoe 
Plate Current 
Screen Current 
Load Resistance 
Power Output 

Maximum Signal Voltage (RMS) 



BOTTOM V/£W Of SOCKET 


2.0 d-c 

volts 

0.12 

amp 

135 

volts 

135 

volts 


135 

volts 

135 

volts 

■16.5 

volts 

100 

0.1 

megohm 

1000 

Ufflhos 

V 

ma 

2 

ma 

13500 

ohms 

450 

mw 

11.7 

volts 
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1J6G 


RAYTHEON 


1J6G 



TWIN TRIOLE 
POWER AMPLIFIER 

Filament Type Glass Bulb 


The 1J6G is a twin triode type amplifier 
tube designed for service as a Class B 
power amplifier in the output stage of 
battery operated receivers. The ratings 
and electrical characteristics, except 
filament current, are identical with 
those of the type 19. 


RATINGS 



Filament Voltage 

2.0 d-c 

volts 

Filament Current 

0.24 

amp 

Maximum Plate Voltage 

155 

volts 

Maximum Peak Plate Current (per plate) 

50 

ma 


AMPLIFIER - CLASS B 


Plate Voltage 
Grid Bias 

No-Signal Plate Current (per plate) 
Load Resistance (plate to plate) 
Power Output (approximate) 

Average Power Input (grid to grid) 


135 

135 

135 

volts 

■6 

-3 

0 

volts 

0.5 

2 

5 

ma 

10000 

10000 

10000 

ohms 

1.6 

1.9 

2.1 

watts 

0.095 

0.13 

0.17 

watts 


For additional curves refer to the type 19, 



RAYTHEON ENGINEERING SERVICE 




1-V 


RAYTHEON 


1-V 



DIODE 

HALF WAVE HIGH VAGUE! RECTIFIER 
Heater Type Glass Bulb 


The 1-V is a half wave high vacuum type 
rectifier tube having a low voltage drop 
designed for service in power supplies 
for storage battery or a-c operated re¬ 
ceivers, It ia interchangeable with the 
mercury vapor type 1, 



BOTTOM VIEW OF SOCKET 


HALF WAVE RECTIFIER - CONDENSER OR CHOKE INPUT FILTER 


Heater Voltage (a-c cr d-c) 

Heater Current 

Maximum A-C Plate Voltage (RMS) 

Maximum Inverse Peak Voltage 
Maximum D-C Output Current 
Maximum D-C Voltage between Heater and 
Cathode 


AVERAGE TUBE VOLTAGE DROP 
(At 100 ma. Output Current) 


6.3 

volts 

0.3 

amp 

350 

volts 

1000 

volts 

50 

ma 

500 

volts 

23 

volts 
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2A3 

2A3H 


RAYTHEON 


2A3 

2A3H 



TRIODE 

POWER AMPLIFIER 
Glass Bulb 

Filament Type-2A3 Heater Type-2A3H 


The 2A3 and 2A3II are triode type pow¬ 
er amplifier tubes designed for ser¬ 
vice in the output stage of a-c op¬ 
erated receivers. 


RATINGS 

2A3 

Fil. Voltage (a-c or d-c)2.5 volts 
Fil. Current 2.5 amp 

2A3II 

■ eater Volt age( a-cor d-c)2,5 volts 
Heater Current 2.8 amp 


AMPLIFIER - CLASS A 




BOTTOM VIEWS0FS0CKET5 
?f)3H'CRTH0PE COMtiECTEP 
HIT. TOMID'POHITOFHEffTEf? 


Plate Voltage 
Grid Bias* 

Amplification Factor 
Plate Resistance 
Trans c onduc t anc e 
Plate Current 
Load Resistance ^ 

Power Output (5$ second harmonic) 


250 max. 

volts 

■45 

volts 

4.2 


800 

ohms 

5250 

M-mhos 

60 

ma 

2500 

ohms 

3.5 

watts 


AMPLIFIER - CLASS AB - PUSII-PULL - TWO TUBES 


Plate Voltage 
Grid Bias* 

Self-Bias Resistor 
Mo-Signal Plate Current (per tube) 
Load Resistance (plate to plate) 
Total Harmonic Distortion 
Power Output 


Fixed-Bias Self-Bias 

300 max. 300 max. volts 


-62 volts 

780 ohms 

40 40 ma 

3000 5000 ohms 

2,5 5 percent 

15 10 watts 


The self-bias resistor for a sin ;le tube should be approximately 750 ohms. 
In either single tiVbe or p'sh-pull operation, the self-bias resistor should 
be shunted b?. a suitable filter network to minimize grid bias changes due 
to current surges through the resistor. 

Transformer or impedance iyipivt systems are recommended. If resistance 
coupling is used, the d-c resistance in the grid circuit should not exceed 
0.5 megohm with self-bias or 0.05 megohm with fixed-bias. 


*2A3 Grid bias measured from mid-point of a-c operated filament. 


For characteristic curves refer to the types 6A3 and 6B4G. The characteris¬ 
tics ci the 2A3 are the same as these of the 6A3 and the 634G except for the 
film out rating. 


RAYTHEON 


ENGINEERING 


SERVICE 





2A5 


RAYTHEON 


2A5 



PENTODE 

POWER AMPLIFIER 
Heater Type Glass Bulb 

The 2A5 is a pentode type power ampli¬ 
fier tube designed for service In the 
output stage of a-o. operated receiv¬ 
ers, 

RATINGS 

Heater Voltage (ja-c ord-c) 2,5 volts 

Heater Current 1,75 amp 

Maximum Plate Voltage 315 volts 

Maximum Screen Voltage 315 volts 

AMPLIFIER - CLASS A 


Pentode Connection Triode Conneotiont 


Plate Voltage 

250 

315 

250 max. 

volts 

Screen Voltage 

250 

315 


volts 

Grid Bias 

-16,5 

-22 

-20 

volts 

Amplification Factor 

200$ 

200$ 

7 


Plate Resistance 

80000$ 

75000$ 2600 

ohms 

Transconductance 

2500 

2650 

2700 

umhos 

Plate Current 

34 

42 

31 

ma 

Screen Current 

6.5 

8 


ma 

Load Resistance 

7000 

7000 

4000 

ohms 

Total Harmonic Dist. 

7 

7 

5 

percent 

Power Output 

3 

5 

0.85 

watts 



BOTTOM VIEW OF SOCKET 


AMPLIFIER - CLASS AB - TWO TUBES 


Plate Voltage 
Screen Voltage 
Grid Bias 
Self-Bias Resistor 
Signal Pk.Volt.(G to G) 
No-Signal Plate Current 
No-Signal Screen Current 
Load Resistance^ to P) 
Total Harmonic Dist, 
Power Output (approx.)# 


Pentode Connection 


Fixed-Bias 

Self-Bias 

375 max. 

375 max. 

250 max. 

250 max. 

-26 min. 

340 

32 

94 

34 

54 

5 

8 

10000 

10000 

5 

5 

19* 

19A 


Triode Connectionf 
Fixed-Bias Self-Bias 


350 max. 

350 

max. 

, volts 
volts 

-38 



volts 


730 

min, 

, ohms 

123 

132 


volts 

45 

50 


ma 




ma 

6000 

10000 

ohms 

7 

7 


percent 

18** 

14t 


watts 


#With one 2A5 triode connected as driver operated at plate voltage of 250 
volts,grid bias of -20 volts and plate load of approximately 10000 ohms. 


■frlnput transformer ratio, primary to l/2 
AInput transformer ratio, primary to 1/2 
**Input transformer ratio, primary to l/2 
KInput transformer ratio, primary to l/2 
fScreen connected to plate 
^Approximate 


secondary = 3,32 
secondary - 2.5 
secondary *= 1.67 
secondary = 1.29 


For characteristic curves refer to the types 6F6G and 42. The characteris¬ 
tics of the 2A5 are the same as those of the 6F6G and the 42 except for the 
heater rating. 


RAYTHEON ENGINEERING 


SERVICE 




2A6 


RAYTHEON 


2A6 





DUO-DIODE TKIODE 
DETECTOR AMPLIFIER 
Heater Type Glass Bulb 


The 2A6 is a duo-diode trlode type am¬ 
plifier tube designed for service as a 
combined diode detector, AVC rectifier 
and resistance coupled audio frequency 
amplifier in a-c operated receivers. 


RATINGS 

Heater Voltage (a-c or d-c) 
Heatdr Current 
Maximum Plate Voltage 


DIRECT INTERELECTRODE CAPACITANCES 



BOTTOM VIEW OF SOCKET 


2,5 volts 
0,3 amp 
250 volt3 


Grid to Plate 

Input 

Output 


1.7 

uuf 

2.0 

M-Uf 

5.5 

Mbf 


AMPLIFIER - CLASS A - TRIODE SECTION 


Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 


250 

volts 

■2 

volts 

100 


91000 

ohms 

1100 

umhos 

1 

ma 


DIODE SECTION 


The two diodes are Independent of eaoh other and of the triode section ex¬ 
cept for the common cathode. The diodes may be used as a half wave or as a 
full wave rectifier; or one diode may be used as a half wave rectifier for 
detection and the other diode used as a rectifier to obtain delayed AVC 
voltage. 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 


For characteristic curves refer to the type 75, The characteristics of the 
75 are the same as those of the 2A6 except for the heater rating. 


RAYTHEON ENGINEERING SERVICE 



2A7 


RAYTHEON 


2A7 



KEPTODE 

PENTAGRID CONVERTER 
Heater Type Glass Bulb 

( 5 > 

The 2A7 Is a pentagrid type converter Maj 
tube designed for service as a combined F~ 
oscillator and mixer in a-o operated 
superheterodyne receivers. Cffij 



ij 



□ 

nr 


Heater Voltage(a-c or d-o)2.5 
Heater Current 0.8 

Max. Plate Voltage 250 

Max. Screen Voltage 100 

Max. Grid #2 Voltage 200 

Max. Grid #2 Supply 250f 

Min. Grid #4 Bias -3 

Max. Cathode Current 14 


volts \L7 

vn S BOTTOM VIEW OF SOCKET 


250f volts 


DIRECT INTERELECTRODE CAPACITANCES 

Grid #4 to Plate 
Grid #4 to Grid #2 
Grid #4 to Grid #1 
Grid #1 to Grid #2 

Grid #4 to all other Elements (R-F Input) 

Grid #1 to all other Elements (Oso.Input) 

Grid #2 to all other Elements (Oso.Output) 

Plate to all other Elements (Mixer Output) 


Plate Voltage 

Screen (Grids #3 and #5) Voltage 
Anode Grid (#2) Voltage 
Anode Grid Supply Voltage 
Control Grid (#4) Bias 
Oscillator Grid Resistor 
Plate Resistance 
Conversion Transoonductance 
Plate Current 
Screen Current 
Anode Grid Current 
Osoillator Grid Current 
Control Grid Bias (approximate) 

(For Conversion Transconduotance - 2 umhos) 


idlere they are not directly connected. 

tApplied through a 20000 ohm series resistor # by-passedby 
*Wlth tube shield. 



0.3 * 

p.ULf 


0,15* 

M4 it 


0.15* 

U|if 


1.0 

mif 


8.5 

wif 


7 

Wlf 


5.5 

M4if 


9 

Wit 

ODYNE CIRCUIT 


100 

250 

volts 

50 

100 

volts 

100 


volts 


250t 

volts 

-1.5 

-3 

volts 

50000 

50000 

ohms 

0.6 

0.3 

megohm 

360 

550 

limhos 

1.1 

3.5 

ma 

1.3 

2.7 

ma 

2.0 

4.0 

ma 

0.25 

0.4 

ma 

-20 

-45 

volts 

be kept 

as loir as 

possible 


a 0.1 |if condenser. 


For characteristic curves refer to the type 6A7. The characteristics of the 
2A7 are the same as those of the 6A7 exoept for the heater rating. 


RAYTHEON ENGINEERING SERVICE 



2B7 


RAYTHEON 


2B7 





DUO-DIODE PENTODE 
DETECTOR AMPLIFIER 
Heater Type Glass Bulb 


The 2B7 Is a duo-diode pentode type am¬ 
plifier tube designed for service as a 
combined diode detector, AVC rectifier, 
and high or audio frequency amplifier 
in a-c operated receivers. 


RATINGS 



BOTTOM V/m OF SOCKET 


Heater Voltage (a-c or d-o) 

2.5 

volts 

Heater Current 

0.8 

amp 

Maximum Plate Voltage 

250 

volts 

Maximum Screen Voltage 

125 

volts 


DIRECT INTERELECTRODE CAPACITANCES - PENTODE SECTION 


Grid to 

Plate 



0.007 

max.-a- nuf 

Input 




3.5 

nuf 

Output 




9.5 

WJtf 

AMPLIFIER 

- CLASS A - 

PENTODE 

SECTION 



Plate Voltage 

100 

180 

250 

250 

volts 

Screen Voltage 

100 

75 

100 

125 

volts 

Grid Bias 

-3 

-3 

-3 

-3 

volts 

Amplification Factor 

285 

840 

800 

730 


Plate Resistance 

0.3 

1 

0.8 

0.65 

megohm 

Tran s conduct ano e 

530 

840 

1000 

1125 

M-mhos 

Plate Current 

5.8 

3.4 

6 

9 

ma 

Screen Current 

1.7 

0.9 

1.5 

2.3 

ma 

Grid Bias 

-17 

-13 

-17 

-21 

volts 

(For oathode current cutoff) 





AMPLIFIER 

- CLASS A - 

RESISTANCE COUPLED 

- PENTODE SECTION 

Plate Supply Voltage 


250 

250 

250 

volts 

Screen Voltage 


45 

50 

100 

volts 

Grid Bias 


-5 

-4.5 

-3 

volts 

Plate Resistor 


0.5 

0.25 

0.027 

megohm 

Plate Current 


0.25 

0.65 

5.4 

ma 


DIODE SECTION 


The two diode units are independent of each other and of the pentode section 
exoept for the common cathode. The diodes may be used as a half wave or as 
a full wave rectifier;or one diode may be used as a half wave rectifier for 
detection, and the other diode used as a rectifier to obtain delayed AVC 
voltage. 

The voltage between heater and oathode should be kept as low as possible 
where they are not directly connected, 

*Wlth tube shield. 


For characteristic ourves refer to the type 6B7, The characteristics of the 
2B7 are the same as those of the 6A7 except for the heater rating. 


RAYTHEON 


ENGINEERING SERVICE 



5T4 


RAYTHEON 


5T4 


AfT/Oft BULB 


hr 


IV 

* 


TWIN DIODE 

FULL WAVE HIGH VACUUM RECTIFIER 
Filament Type Metal Bulb 


The 5T4 is a full wave high vacuum type 
rectifier tube designed for service in 
power supplies delivering high output 
currents. 



5 PHONG OCTAL B*S£ 


FULL WAVE RECTIFIER - CONDENSER INPUT 
FILTER 

Filament Voltage 

Filament Current 

Maximum A-C Plate Voltage (RMS) 

Maximum Inverse Peak Voltage 

Maximum D-C Output Current 



5 a-c volts 
2 amp 
450 volts 
1250 volts 
250 ma 


FULL WAVE RECTIFIER - CHOKE INPUT FILTER(10 henrys minimum) 


Filament Voltage 

Filament Current 

Maximum A-C Plate Voltage (RMS) 

Maximum Inverse Peak Voltage 

Maximum D-C Output Current 


5 a-c volts 
2 amp 
550 volts 
1550 volts 
250 ma 



RAYTHEON ENGINEERING SERVICE 




5U4G 


RAYTHEON 


5U4G 



TWIN DIODE 

FULL WAVE HIGH VACUUM RECTIFIER 
Filament Type Glass Bulb 


The 5U4G is a high vacuum type full 
wave rectifier tube designed for 
service in power supplies deliver¬ 
ing high output currents. The ra¬ 
tings and eleotrical characteris¬ 
tics are identical with those of 
the types 5X4G and 5Z3. 


FULL WAVE RECTIFIER 
Condenser or Choice Input Filter 

Filament Voltage 
Filament Current 

Maximum A-C Voltage per Plate (RI.IS) 
Maximum Inverse Peak Voltage 
Maximum D-C Output Current 


AVERAGE TUBE VOLTAGE DROP 
(At 250 ma, output current) 



5 a-c volts 
3 amp 
500 volts 
1400 volts 
250 ma 


61 volts 



RAYTHEON ENGINEERING SERVICE 




5V4G 


RAYTHEON 


5V4G 



TWIN DIODE 

FULL WAVE HIGH VACUUM RECTIFIER 
Heater Type Glass Bulb 


The 5V4G is a full wave high vacuum type 
rectifier tube having a low voltage drop 
designed for servioe in power supplies 
delivering high output currents. The ra¬ 
tings and characteristics are identical 
with those of type 83-V. 


FULL WAVE RECTIFIER - CONDENSER 

OR CHOKE 

INPUT FILTER 


Heater Voltage 


5 a-o 

volts 

Heater Current 


2 

amp 

Maximum A-C Voltage per Plate 

(RMS) 

400 

volts 

Maximum Inverse Peak Voltage 


1100 

volts 

Maximum Peak Plate Current 


700 

ma 

Maximum D-C Output Current 


200 

ma 

AVERAGE TUBE VOLTAGE DROP 
(At 200 ma. output current per 

plate) 

25 

volts 



BOTTOM VIEW OF SOCKET 


The cathode is connected within the tube to the center of 
the heater. 
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5W4 

5W4G 


RAYTHEON 


5W4 

5W4G 


SW4 

I 

MT8B8ULB 

~'4'Zr 

"i 

J 

r'/ST 

1 * 



SPAOffG OCTAL BASE 


TWIN DIODE 

PULL WAVE HIGH VACUUM RECTIFIER 
Filament Type 

Metal Bulb-5W4 Glass Bulb-5W4G 


The 5W4 Is a full wave high vacuum type 
rectifier* tube designed for service in 
power supplies delivering low output 
currents. 


FULL WAVE RECTIFIER 
Condenser Input Filter 



Filament Voltage (a-c) 5 volts 

Filament Current 1,5 amp 

Max. A-C Voltage (RMS) 350 volts 

(per plate) 

Max. Inverse Peak Voltage 1000 volts 
Max. D-C Output Current 110 ma 


AVERAGE TUBE VOLTAGE DROP 50 volts 
(At 110 ma. output current per plate) 



BOTTOM VIEW OF SOCKET 


a pnotiG 
MEDIUM 
OCTAL BASE 




RAYTHEON ENGINEERING SERVICE 




5X4G 


RAYTHEON 


5X4G 



TWIN DIODE 

FULL WAVE HIGH VACUUM RECTIFIER 
Filament Type Glass Bulb 


The 5X4G Is a high vacuum type full 
wave rectifier tube designed for 
service In power supplies deliver¬ 
ing high output currents. The ra¬ 
tings and electrical characteris¬ 
tics are identical with those of 
the types 5U4G and 5Z3. 



FULL WAVE RECTIFIER 
Condenser or Choke Input Filter 

Filament Voltage 
Filament Current 

Maximum A-C Voltage per Plate (RMS) 
Maximum Inverse Peak Voltage 
Maximum D-C Output Current 


AVERAGE TUBE VOLTAGE DROP 
(At 250 ma. output current) 


5 a-c volts 
3 amp 
500 volts 
1400 volts 
250 ma 


61 volts 



RAYTHEON ENGINEERING SERVICE 




5Y3G 


RAYTHEON 


5Y3G 


TWIN DIOEE 

FULL WAVE HIGH VACUUM RECTIFIER 
Filament Type Glass Bulb 


The 5Y3G is a full wave high vacuum 
type rectifier tube designed for ser¬ 
vice In power supplies for a-c oper¬ 
ated receivers. The ratings and elec- 
trloal characteristios are identical 
with those of the type 80. 

BOTTOM VIEW OF SOCKET 


FULL WAVE RECTIFIER - CONDENSER INPUT FILTER 

Filament Voltage 
Filament Current 

Maximum A-C Voltage per Plate (RMS) 300 
Maximum Inverse Peak Voltage 1000 

Maximum Peak Plate Current 400 

Maximum D-C Output Current 125 


FULL WAVE RECTIFIER - CHOKE INPUT FILTER* 


Filament Voltage 

5 a-o 

volts 

Filament Current 

2 

amp 

Maximum A-C Voltage per Plate (RMS) 

550 

volts 

Maximum Inverse Peak Voltage 

1500 

volts 

Maximum Peak Plate Current 

300 

ma 

Maximum D-C Output Current 

135 

ma 

AVERAGE TUBE VOLTAGE DROP 

60 

volts 


(At 135 ma, output current per plate) 


*Input choke must be at least 20 henries. An Input condenser of not more 
than 0.1 uf. may be used. 

For characteristic curves refer to the type 80. 


5Y4G RAYTHEON 5Y4G 

TWIN DIODE 

FULL WAVE HIGH VACUUM RECTIFIER 
Filament Type Glass Bulb 


The 5Y4G is a full wave high vacuum 
type rectifier tube designed for ser¬ 
vice in power supplies for a-c oper¬ 
ated receivers. The ratings and elec¬ 
trical characteristics are Identical 
with those of the type 80. 

BOTTOM VIEW OF SOCKET 


FULL WAVE RECTIFIER - CONDENSER INPUT FILTER 

Filament Voltage 5 a-c volts 
Filament Current 2 amp 
Maximum A-C Voltage per Plate (RMS) 300 400 volts 
Maximum Inverse Peak Voltage 1000 1100 volts 
Maximum Peak Plate Current 400 350 ma 
Maximum D-C Output Current 125 110 ma 


FULL WAVE RECTIFIER - CHOKE INPUT FILTER* 


Filament Voltage 

5 a-c 

volts 

Filament Current 

2 

amp 

Maximum A-C Voltage per Plate (RMS) 

550 

volts 

Maximum Inverse Peak Voltage 

1500 

volts 

Maximum Peak Plate Current 

300 

ma 

Maximum D-C Output Current 

135 

ma 

AVERAGE TUBE VOLTAGE DROP 

60 

volts 


(At 135 ma. output current per plate) 


*Input choke must be at least 20 henries. An input condenser of not more 
than 0.1 uf. may be used. 

For characteristic curves refer to the type 80, 




5 a-c 

volts 

2 

amp 

400 

volts 

1100 

volts 

350 

ma 

110 

ma 




RAYTHEON ENGINEERING SERVICE 



5Z3 


RAYTHEON 


5Z3 



TWIN DIODE 

PULL WAVE HIGH VACUUM RECTIFIER 
Filament Type Glass Bulb 


The 5Z3 Is a high vacuum type full 
wave rectifier tube designed for 
service in power supplies deliver¬ 
ing High output currents. The ra¬ 
tings and electrical characteris¬ 
tics are Identical with those of 
the types 5U4G and 5X4G. 



- 

BOTTOM V/EW OF SOCKET 


FULL WAVE RECTIFIER 
Condenser or Choke Input Filter 


Filament Voltage 

5 a-o 

volts 

Filament Current 

3 

amp 

Maximum A-C Voltage per Plate (RMS) 

500 

volts 

Maximum Inverse Peak Voltage 

1400 

volts 

Maximum D-C Output Current 

250 

ma 

AVERAGE TUBE VOLTAGE DROP 
(At 250 ma. output current) 

61 

volts 



RAYTHEON ENGINEERING SERVICE 




5Z4 


RAYTHEON 


5Z4 



SPfOHG OCTAL MX 


TWIN DIODE 

FULL WAVE HIGH VACUUM RECTIFIER 
Heater Type Metal Bulb 


The 5Z4 is a full wave high vacuum type 
rectifier tube having a low voltage drop 
designed for service in power supplies 
for a-c operated receivers. 


FULL WAVE RECTIFIER - CONDENSER OR CHOKE BOTTOM VIEW OF SOCKET 


INPUT FILTER 



Heater Voltage 


5 a-c 

volts 

Heater Current 


2 

amp 

Maximum A-C Voltage per Plate 

(RMS) 

400 

volts 

Maximum Inverse Peak Voltage 


1100 

volts 

Maximum D-C Output Current 


125 

ma 

AVERAGE TUBE VOLTAGE DROP 
(At 125 ma. output ourrent per 

plate) 

20 

volts 



The cathode is connected to the heater within the tube. 



RAYTHEON ENGINEERING SERVICE 



6A3 


RAYTHEON 


6A3 



TRIODE 

POWER AMPLIFIER 
Filament Type Glass Bulb 


The 6A3 is a triode type power am¬ 
plifier tube designed for service 
in the output stage of storage 
battery or a-c operated receivers. 
The ratings and electrical char¬ 
acteristics are identical with those 
of the type 6B4G. 


RATINGS 

Ileater Voltage (a-c or d-c) 
Heater Current 
Maximum Plate Voltage 


DIRECT INTERELECTRODE CAPACITANCES 



{jy ^.— 

BOTTOM VIEW OF SOCKET 


6.3 

volts 

1.0 

amp 

325 

volts 


Grid to Plate 

Input 

Output 


AMPLIFIER - CLASS 

Plate Voltage 
Grid Bias* 

Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Load Resistance 

Power Output (5$ second harmonic) 


AMPLIFIER - CLASS 


Plate Voltage 
Grid Bias* 

Self-Bias Resistor 
llo-Signal Plate Current (per tube) 
Load Resistance (plate to plate) 
Power Output 

Total Harmonic Distortion 


16 

Wif 

7 

MUf 

5 

uuf 



250 max 

. volts 


-45 

volts 


4.2 



800 

ohms 


5250 

[j.mho a 


60 

ma 


2500 

ohms 


3.2 

watts 

PUSH-PXJLL - 

TWO TUBES 


Fixed-Bias 

Self-Bias 


325 

325 

volts 

-68 


volts 


750 

ohms 

40 

40 

ma 

3000 

5000 

ohms 

15 

10 

watts 

2.5 

5 

peroent 


*Grld bias measured from midpoint of a-c operated filament. 


For additional curves refer to the type 6B4G. 



RAYTHEON ENGINEERING SERVICE 





6A4-LA 


RAYTHEON 


6A4-LA 



PENTODE 

POWER AMPLIFIER 
Filament Type Glass Bulb 


The 6A4/LA is a pentode type power am¬ 
plifier tube designed for service in 
the output stage of storage battery op¬ 
erated receivers. 



BOTTOM VIEW OF SOCKET 

RATINGS 


Heater Voltage (a-c or d-o) 

6,3 

volts 

Heater Current 

0,3 

amp 

Maximum Plate Voltage 

200 

volts 

Maximum Screen Voltage 

200 

volts 


AMPLIFIER - GLASS A 


Plate Voltage 

100 

135 

180 

volt& 

Screen Voltage 

100 

135 

180 

volts 

Grid Bias* 

-6,5 

-9 

-12 

volts 

Amplification Faotor (approximate) 

100 

100 

100 


Plate Resistance 

83250 

52600 

45500 

ohms 

Transoonduotanoe 

1200 

1900 

2200 

txmhos 

Plate Current 

9 

14 

22 

ma 

Screen Current 

1,6 

2,5 

3,9 

ma 

Load Resistance 

11000 

9500 

8000 

ohms 

Power Output 

0.31 

0.7 

1.4 

watts 

Total Harmonic Distortion 

9 

9 

9 

peroent 

AMPLIFIER - GLASS 

AB - PUSH- 

-PULL - TWO 

TUBES - SELF-BIAS 

Plate and Screen Supply Voltage (Ep 

+ Bo) 


230 

volte 

Self-Bias Resistor 



700 

ohms 

No-Signal Plate Current (per plate) 



16 

mfl 

Load Resistance (plate to plate) 



16000 

ohms 

Total Harmonic Distort!on 



10 

peroent 

Power Output 



4.2 

watts 


•aGrid bias measured from negative end of d-c operated filament. If the fila¬ 
ment is a-o operated, the tabulated values of grid bias should be increas¬ 
ed by 4 volts and be referred to the mid-point of the filament. 
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6A5G 


RAYTHEON 


6A5G 



TRIODE 

POWER AMPLIFIER 
Heater Type Glass Bulb 


The 6A5G is a triode type power am¬ 
plifier tube designed for service in 
the output stage of storage battery 
or a-c operated receivers. 


RATINGS 



BOTTOM mu OF SOCKET 


Heater Voltage (a-c or d-o) 
Heater Current 
Maximum Plate Voltage 


6.3 volts 
1.25 amp 
325 volts 


DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 

Input 

Output 


16 

7 

5 


uuf 

Wif 

nnf 


AMPLIFIER - CLASS A 


Plate Voltage 


250 max, 

, volts 

Grid Bias 


-45 

volts 

Amplification Factor 


4.2 


Plate Resistance 


800 

ohms 

Transconduotance 


5250 

M.mhos 

Plate Current 


60 

ma 

Load Resistance 


2500 

ohms 

Power Output (5$ second harmonic) 


3.75 

watts 

AMPLIFIER - CLASS 

AB - TWO TUBES 




Fixed-Bias 

Self-Bias 


Plate Voltage 

325 

325 

volts 

Grid Bias 

-68 


volts 

Self-Bias Resistor 


850 

ohms 

No-Signal Plate Current (per tube) 

40 

40 

ma 

Load Resistance (plate to plate) 

3000 

5000 

nVwifl 

Total Harmonics 

2.5 

5 

peroent 

Power Output 

15 

10 

watts 

The cathode is connected internally to 

the mid-point 

of the heater 

and to 

pin #8. 
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6A6 


RAYTHEON 


6A6 


TWIN TRIODE 
POWER AMPLIFIER 
Heater Type Glass Bulb 

The 6A6 is a twin triode type amplifi¬ 
er tube designed for service as a 
Class B power amplifier in the output 
stage of storage battery or a-o oper¬ 
ated receivers. The ratings and elec¬ 
trical characteristics are identical 
with those of the types 6N7 and 6N7G. 

RATTOJS bottom viewot socket 

Heater Voltage (a-c or d-c) 6.3 volts 

Heater Current 0.8 amp 

Maximum Plate Voltage 300 volts 

Maximum Peak Plate Current (per plate) 125 ma 

Maximum Average Plate Dissipation 10 watts 

AMPLIFIER - CLASS B 



Plate Voltage 


250 

300 

volts 


Grid Bias 


0 

0 

volts 


No-Signal Plate 

Current (p 

er plate) 14 

17.5 

ma 


Load Resistance 

(plate to plate) 8000 

10000 

ohms 


Power Output (approximate) 

8 

10 

watts 


(With average power input 

- 350 mw. grid 

to grid) 


AMPLIFIER - CLASS 

A - DRIVER 

TRIODES CONNECTED IN PARALLEL 

Plate Voltage 



250 

294 

volts 

Grid Blast 



-5 

■6 

volts 

Amplification Factor 


35 

35 


Plate Resistance 



11300 

11000 

ohms 

Transconductance 



3100 

3200 

ixmhos 

Plate Current 



6 

7 

ma 


Load Resistance - Depends on the design of the following Class B amplifier. 

, Usually between 20000 and 40000 ohms. 

Power Output (approximate) 400 mw 


fThe d-c resistance in the grid circuit should not exceed 0.5 megohm with 
self-bias or 0.1 megohm with fixed-bias. 




For additional curves refer to the type 6N7G. 






6A7 


RAYTHEON 


6A7 



HEPTODE 

PENTAGRID CONVERTER 
Heater Type Glass 


The 6A7 Is a pentagrld type converter 
tube designed for service as a combined 
oscillator and mixer in storage battery 
or a-o operated superheterodyne receiv¬ 
ers. The ratings and electrical charac¬ 
teristics are identical with those of 
the types 6A8 and 6A8G. 



BOTTOM VIEW OF SOCKET 


Heater Voltage (a-c or d- 
Heater Current 
Max. Plate Voltage 
Max. Screen Voltage 
Max, Grid #2 Voltage 
Max, Grid #3 Supply 
Min. Grid #4 Bias 
Max. Cathode Current 


•o)6.3 volts 
0,3 amp 
250 volts 
100 volts 
200 volts 
250t volts 
-3 volts 
14 ma 


DIRECT INTERELECTRODE CAPACITANCES. 

Grid #4 to Plate 0 

Grid #4 to Grid #2 0 

Grid #4 to Grid #1 0 

Grid #1 to Grid #2 1 

Grid #4 to all other Elements (R-F Input) 8 

Grid #1 to all other Elements (Osc. Input) 7 

Grid #2 to all other Elements (Osc, Output) 5 

Plate to all other Elements (Mixer Output) 9 

FREQUENCY CONVERTER - SUPERHETERODYNE CIRCUIT 


Plate Voltage 

100 

250 

volts 

Screen (Grids #3 and #5) Voltage 

50 

100 

volts 

Anode Grid (#2) Voltage 

100 


volts 

Anode Grid Supply Voltage 


250t 

volts 

Control Grid (#4) Bias 

-1.5 

-3 

volts 

Oscillator Grid Resistor 

50000 

50000 

ohms 

Plate Resistance 

0.5 

0.3 

megohm 

Conversion Transconductance 

360 

550 

umhos 

Plate Current 

1.1 

3.5 

ma 

Soreen Current 

1.3 

2.7 

ma 

Anode Grid Current 

2,0 

4.0 

ma 

Oscillator Grid Current 

0.25 

0.4 

ma 

Control Grid, Bias (approximate) 
(For Conversion Transconductance 

-20 

— 2 umhos) 

-45 

volts 

The voltage between heater and cathode should be kept 

as low as 

possible 


where they are not directly connected. 

fApplied through a 20000 ohm series resIstor,bypassedby a 0.1 jj.f condenser. 
*With tube shield. 
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RAYTHEON 


6A8 

6A8G 


*1 ’'JJ 

rtfar 1 * 1 


apeoffeocrMMse 




or d-o)6,3 

volts 

0.3 

amp 

250 

volts 

100 

volts 

i 200 

volts 

250f 

volts 

-3 

volts 

14 

ma 


6fl8ff BASING SAME AS 

m except no com. 

T0W*\ 

BOTTOM VIEW OF SOCKET 


HEFT ODE 

PENTAGRID CONVERTER 
Heater Type 

Metal Bulb-6A8 Glass Bulb-0A8G 

The 6A8 Is a pentagrid type converter 
tube designed for service as a combined 
oscillator and mixer in storage battery 
or a-c operated superheterodyne receiv¬ 
ers. The ratings and electrical char¬ 
acteristics are identical with those of 
the type 6A7. 

RATINGS 


Heater Current 
Max. Plate Voltage 
Max, Screen Voltage 
Max. Grid #2 Voltage 
Max, Grid #2 Supply 
Min. Grid #4 Bias 
Max, Cathode Current 

DIRECT II'ITERELECTRODE CAPACITANCES 

6A8* 6A8G** 

Grid #4 to Plate 0.03 0,3 

Grid #4 to Grid #2 0,1 0.2 

Grid #4 to Grid #1 0.09 0.2 

Grid #1 to Grid #2 0.08 1.3 

Grid #4 to all other El,(r-f Input) 12.5 10 

Grid #1 to all other El.(osc.Input) 6.5 6 

Grid #2 to all other El.(osc.output) 5 5 

Plate to all other El.(mix.output) 12,5 10 

FREQUENCY CONVERTER - SUPERHETERODYNE CIRCUIT 


HM-f 

(XM-f 

UUf 

lUlt 

HUf 

UU-f 

UUf 

UUf 


Plate Voltage 


100 

250 

volts 

Screen (Grids #3 and #5) Voltage 
Anode Grid (#2) Voltage 

Anode Grid Supply Voltage 

Control Grid (#4) Bias 


50 

100 

100 

250f 

volts 

volts 

volts 


-1.5 

-3 

volts 

Oscillator Grid Resistor 


50000 

50000 

ohms 

Plate Resistance 


0.6 

0.3 

megohm 

Conversion Transconductance 


360 

550 

umhos 

Plate Current 


1.1 

3.5 

ma 

Screen Current 


1.3 

2.7 

ma 

Anode Grid Current 


2.0 

4.0 

ma 

Oscillator Grid Current 


0.25 

0.4 

ma 

Control Grid Bias (approximate) 

(For Conversion Transconductance = 

-20 

2 umhos) 

-45 

volts 

The voltage between heater and cathode 
where they are not directly connected. 
->With shell connected to cathode. 

•sBtWith tube shield connected to cathode. 

should be kept 

as low as possible 

fApplied through a 20000 ohm series 

resistor,bypassed by 

a 0,1 nf 

condenser. 
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Plate Supply Voltage 

135 

volts 

Target Voltage 

135 

volts 

Plate Resistor 

0.25 

megohm 

Target Current (approximate) 

4.5 

ma 

Plate Current (zero bias ) 

0.5 

ma 

Grid Bias for Shadow Angle = 0°(approx.) 

-7.5 

volts 

Grid Bias for Shadow Angle ss90°(approx.) 

0 

volts 


The 6AE5 is n high-vacuum tube designed to visually indicate the effect of 
changing the control grid bias. The shaded pattern produced on the fluore¬ 
scent target varies through an angle from 90° to approximately 0° as the 
control voltage is varied. The voltage on the shadow control electrode, the 
extension of the triode plate between the cathode and target, controls the 
extent of the shaded area. The voltage of the shadow control electrode is 
determined by the voltage of the control grid of the triode connected as a 
d-c amplifier. Thus the control grid voltage determines the extent of the 
shadow. An increase of control grid bias thus increases the shadow control 
voltage and decreases the shadow while a decrease of bias increases the 
shadow. In practical use the control grid voltage Is obtained from a suit¬ 
able point in the AVG network. 
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6AC5G 


RAYTHEON 


6AC5G 



Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
T ran s c ondu ct anc e 
Plate Current 
Grid Current 


TRIODE 

POWER AMPLIFIER 
Heater Type Glass Bulb 

The 6AC5G is a hlgh-mu triode power am¬ 
plifier tube designed for positive bias 
Class A 2 operation particularly in a 
direct or dynamic coupled circuit using 
a type 76 driver tube. Two 6AC5G tubes 
are also Adapted for use in a Class B 
stage, 

RATINGS 

Heater Voltage (a-c or d-c) 

Heater Current 
Maximum Plate Voltage 
Maximum Peak Plate Current 
Maximum Plate Dissipation 

AMPLIFIER - CLASS A 



BOTTOM VIEW 

OF SOCKET 

6.3 

volts 

0.4 

amp 

250 

volts 

110 

ma 

10 

watts 

250 

volts 

+13 

volts 

125 


36700 

ohms 

3400 

Umhos 

32 

ma 


AMPLIFIER - CLASS A - DIRECT OR DYNAMIC COUPLED 


Single Tube 

Push- 

•Pull-Two Tubes 


1- 

- Type 

2-Type 

2-Type 


76 

Driver 

76 Drivers 6J5G Drivers 


Plate Supply Voltage 

250 

250 


250 

volts 

Grid Bias 

* 

■& 


* 

volts 

No-Sig, Plate Current 

32 

64 


48 

ma 

Max. Sig. Plate Current 


76 


72 

ma 

No-SIg. Driver Plate Current 

5.5 

10 


8 

ma 

Max, Sig. Driver Plate Current 


19 


20 

ma 

Load Resistance 

7000 

lOOOO(P-P) 

10000 (p-p) 

ohms 

Max.Signal Voltage RMS (Driver) 

16.5 

47 

(G-G) 

50 (G-G) 

volts 

Total Harmonics 

10 

10 


10 

percent 

Power Output 

5.7 t 

9.5 


9.5 

watts 


AMPLIFIER - CLASS B - TWO TUBES 

Plate Voltage 250 vqlts 

Grid Bias 0 volts 

Signal Peak Voltage (grid to grid) 70 volts 

No-Signal Plate Current 5 ma 

Load Resistance (plate to plate) 10000 ohms 

Power Output (approximate) 8 watts 

(With peak Input of 950 raw, grid to grid) 

* No external grid bias is required as the direct or dynamic coupled cir¬ 
cuit automatically supplies the proper bias to both tubes. The total d-c 
resistance in the grid circuit of the type 76 driver tube should not exceed 
1,0 megohm, 

t Maximum power output at start of driver grid current is 4.3 watts with 
total harmonic distortion of approximately 16$. 
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6B4G 


RAYTHEON 


6B4G 



TRIODE 

POWER AMPLIFIER 
Filament Type Glass Bulb 


The 6B4G is a triode type power am¬ 
plifier tube designed for service 
in the output stage of storage 
battery or a-c operated receivers. 
The ratings and electrical char¬ 
acteristics are Identical with those 
of the type 6A3. 



BOTTOM VIEW OF SOCKET 


RATINGS 


Heater Voltage (a-c or d-c) 

6.3 

volts 

Heater Current 

1.0 

amp 

Maximum Plate Voltage 

325 

volts 


DIRECT INTERELECTRODE CAPACITANCES 


Grid to Plate 

Input 

Output 


16 Mhf 

7 UPf 

5 ppf 


AMPLIFIER - CLASS A 


Plate Voltage 
Grid Bias* 

Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Load Resistance 

Power Output (5 % second harmonic) 


250 max. 

volts 

■45 

volts 

4.2 


800 

ohms 

5250 

(jLinhos 

60 

raa 

2500 

ohms 

3.2 

watts 


AMPLIFIER - CLASS AB - PTJSH-PULL - TWO TUBES 


Plate Voltage 
Grid Bias* 

Self-Bias Resistor 
No-Signal Plate Current (per tube) 
Load Resistance (plate to plate) 
Power Output 

Total Harmonic Distortion 


Fixed-Bias 

Self-Bias 


325 

325 

volts 

-68 


volts 


750 

nhriifi 

40 

40 

mft 

3000 

5000 

nViTTis 

15 

10 

watts 

2.5 

5 

peroent 


*Grid bias measured from midpoint of a-c operated filament. 


For additional curves refer to the type 6A3. 
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6B5 


RAYTHEON 


6B5 



DUO-TRIODE 

DIRECT COUPLED POWER AMPLIFIER 
Heater Type Glass Bulb 


The 6B5 is a direct coupled power am- 
plifier tube designed for service in 
the output stage of storage battery or 
® ■ a-c operated receivers. The ratings 
and eleotrlcal characteristics are 
identical with those of the type 6N6G. 


Heater Voltage {a-c or d-o) 
Heater Current 
Maximum Plate Voltage 



BOTTOM VIEW OF SOCKET 


6.3 

0.8 

325 


AMPLIFIER - CLASS A 


Output-Plate Voltage 
Input-Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Transconduotance 
Output-Plate Current 
Input-Plate Current 
Load Resistance 
Total Harmonic Diet, 
Power Output 
Signal Voltage RMS 


Output-Plate Voltage 
Input-Plate Voltage 
Grid Bias 

Output-Plate Current {per tube) 
Input-Plate Current (per tube) 
Load Resistance (plate to plate) 
Total Harmonic Distortion 
Power Output 

Signal Voltage RMS (grid to grid) 


case should the heater be left floating. 

If a grid resistor is used its value should not exoeed 0.5 megohm. 


250 

300 

325 

volts 

250 

300 

325 

volts 

0 

0 

0 

volts 


58 




24100 


ohms 


2400 


p.mhos 

33 

45 

51 

ma 

6.5 

8 

9 

ma 

7000 

7000 

7000 

ohms 

5 

5 

5 

percent 

2.5 

4 

6.2 

watts 

13.5 

15 

17 

volts 

-PULL 

- TWO TUBES 


250 

300 

325 

volts 

250 

300 

325 

volts 

0 

0 

0 

volts 

33 

45 

51 

ma 

6,5 

8 

9 

ma 

10000 

10000 

10000 

ohms 

5 

5 

5 

percent 

8.5 

10 

13.5 

watts 

38 

38 

42 

volts 

1 not 

exceed 50 volts 

and in no 


For additional curves refer to the type 6N6G. 
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6B6G 


RAYTHEON 


6B6G 


DUO-DIODE TRIODE 
DETECTOR AMPLIFIER 
Heater Type Glass Bulb 


The 6B6G i3 a duo-diode trlode type am¬ 
plifier tube designed for service as a 
combined diode detector, AVC reotifier 
and resistance coupled audio frequency 
amplifier in storage battery or a-c op¬ 
erated receivers. The ratings and elec¬ 
trical characteristics are identical 
with those of the type 75* 


RATINGS 

Heater Voltage (a-c or d-o) 
Heater Current 
Maximum Plate Voltage 


DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 


AMPLIFIER - CLASS A - TRIODE SECTION 

Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 


DIODE SECTION 


The two diodes are Independent of each other and of the trlode section ex¬ 
cept for the common cathode. The diodes may be used as a half wave or as a 
full wave rectifier; cr one diode may be used as a half wave rectifier for 
detection and the other diode used as a rectifier to obtain delayed AVC 
voltage. 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 


250 

volts 

2 

volts 

100 


91000 

ohms 

1100 

umhos 


1 ma 


1.3 

Wif 

2.7 

uuf 

4.5 

Liuf 




BOTTOM VIEW OF SOCKET 


6.3 

volts 

0.3 

amp 

250 

volts 
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6B7 


RAYTHEON 


6B7 



DUO-DIODE PENTODE 
DETECTOR AMPLIFIER 
Heater Type Glass Bulb 


The 6B7 Is a duo-diode pentode type am¬ 
plifier tube designed for service as a 
combined diode detector, AVC rectifier, 
and high or audio frequency amplifier 
in storage battery or a-c operated re¬ 
ceivers. 


RATINGS 



BOTTOM VIEW OF SOCKET 


7 peona 

\SMm.l8fiS£ 



Heater Voltage (a-c or d-o) 
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 

DIRECT IUTERELECTRODE CAPACITANCES 


6.3 

volts 

0.3 

amp 

250 

volts 

125 

volts 


PENTODE SECTION 


Grid to 

Plate 



0.007 max, 

uuf 

Input 




3.5 

Uhf 

Output 




9.5 

Uhf 

AMPLIFIER 

- CLASS A - 

PENTODE 

SECTION 



Plate Voltage 

100 

180 

250 

250 

volts 

Screen Voltage 

100 

75 

100 

125 

volts 

Grid Bias 

-3 

-3 

-3 

-3 

volts 

Amplification Factor 

285 

840 

800 

730 


Plate Resistance 

0.3 

1 

0,8 

0.65 

megohm 

T ran s c ondu c t an c e 

950 

840 

1000 

1125 

pirihos 

Plate Current 

5.8 

3.4 

6 

9 

ma 

Screen Current 

1.7 

0.9 

1.5 

2.3 

ma 

Grid Bias 

-17 

-13 

-17 

-21 

volts 

(For cathode current cutoff) 





AMPLIFIER 

- CLASS A - 

RESISTANCE COUPLED 

- PENTODE SECTION 

Plate Supply Voltage 


250 

250 

250 

volts 

Screen Voltage 


45 

50 

100 

volts 

Grid Bias 


-5 

-4.5 

-3 

volts 

Plate Resistor 


0.5 

0.25 

0.027 

megohm 

Plate Current 


0.25 

0.65 

6.4 

ma 


DIODE SECTION 


The t’.vo diode units are independent of each other and of the pentode section 
except for the common cathode. The diodes may be used as a half wave or as 
a full rr. 'e rectifier; or one diode maybe used as a half wave rectifier for 
detection, and the other diode used as a rectifier to obtain delayed AVC 
voltage. 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

-“-With tube shield. 
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6B8 


RAYTHEON 


6B8 



%peomocm.m£ 


DUO-DIODE PENTODE 
DETECTOR AMPLIFIER 
Metal Bulb Heater Type 

The 6B8 is a duo-diode pentode type am¬ 
plifier tube designed for service as 
combined diode detector, AVC rectifier 
and r-f, i-f, or a-f amplifier. 


RATINGS 

Heater Voltage 6.3 volts 
Heater Current 0,3 amp 
Max. Plate Voltage 250 volts 
Max, Screen Voltage 125 volts 



BOTTOM VIEW OF SOCKET 


DIRECT INTERELECTRODE CAPACITANCES - PENTODE SECTION 
(Shell connected to cathode) 


Grid to Plate 

0.005 

max. 

Wif 

Input 

6 


nuf 

Output 

9 


U4if 

AMPLIFIER - CLASS A - PENTODE 

SECTION 



Plate Voltage 

250 


volts 

Screen Voltage 

125 


volts 

Grid Bias 

-3 


volts 

Amplification Factor 

800 

approx. 


Plate Resistance 

0.6 

approx. 

megohm 

Transconductance 

1325 


umhoa 

Plate Current 

10 


ma 

Screen Current 

2.3 


ma 

Grid Bias for Cathode Current Cutoff 

-21 

approx. 

volts 


DIODE SECTION 

The two diode units are independent of each other and of the pentode seo- 
tion except for the common cathode. The diode units may be used as a half 
wave or as a full wave rectifier; or one diode may be used as a half wave 
rectifier for detection, and the other diode used as a rectifier to obtain 
delayed AVC voltage. 
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6B8G 


RAYTHEON 


6B8G 



DUO-DIODE PENTODE 
DETECTOR AMPLIFIER ( 

Heater Type Glass Bulb 

The 6B8G Isa duo-diode pentode type am- @/p\ 
plifier tube designed for service as 
combined diode detector, AVC rectifier 
and r-f, i-f, or a-f amplifier. (iffijt 


Heater Voltage 

6.3 

volts 

Heater Current 

0.3 

amp 

Max. Plate Voltage 

250 

volts 

Max, Screen Voltage 

125 

volts 


DIRECT INTERELECTRODE CAPACITANCES - PENTODE SECTION 
(With close fitting shield connected to cathode) 


| f.rld to Plate 




0.007 

max. UM-f 

Input 




3.5 

nuf 

Output 




9.5 

uw-f 

AMPLIFIER - R-F 

or I-F - 

PENTODE 

SECTION 



Plate Voltage 

100 

180 

250 

250 

volts 

Screen Voltage 

100 

75 

100 

125 

volts 

Grid Bias 

-3 

-3 

-3 

-3 

volts 

Amplification Factor 

285 

840 

800 

730 


Plate Resistance 

0.3 

1 

0.8 

0.65 

megohm 

Transconductance 

950 

840 

1000 

1125 

limhos 

Plate Current 

5.8 

3.4 

6 

9 

ma 

Screen Current 

1.7 

0.9 

1.5 

2.3 

ma 

Grid Bias 

-17 

-13 

-17 

-21 

volts 

(For Cathode Current Cutoff) 






AMPLIFIER - RESISTANCE COUPLED - 

PENTODE 

SECTION 


Plate Supply Voltage 


250 

250 

250 

volts 

Screen Voltage 


45 

50 

100 

volts 

Grid Bias 


-5 

-4.5 

-3 

volts 

Plate Resistor 


0.5 

0.25 

0.027 

megohm 

Plate Current 


0.25 

0.65 

5.4 

ma 


DIODE SECTION 

The two diode units are independent of each other and of the pentode sec¬ 
tion except for the common cathode. The diodes may be used as a half wave 
or as a full wave rectifier; or one diode may be used as a half wave rec¬ 
tifier for detection, and the other diode used as a rectifier to obtain 
delayed AVC voltage. 


OVERAGE PLATE CHARACTERISTICS 

£>- 6 . 3 * 

Ep~250 v 

Zsa-lOO* 



6B7 AVERAGE CHARACTERISTICS 
6B8G £> * 6.3 * 

Ep* 250* 

E sa a,ooV ^ 




160 200 200 200 320 360 400 440 

PLATE VOLTAGE -VOLTS 


-fZ -/O -8 -6 ~4 

GJZ/D BIAS-VOLTS 
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6C5 

6C5G 


RAYTHEON 


6C5 

6C5G 



TRIODE 

T DETECTOR OR AMPLIFIER 

J Heater Type 

^ Metal Bulb-6C5 Glass Bulb-6C5G 

The 6C5 Is a triode type amplifier tube 
S*]'* designed for service as a detector or 
amplifier in storage battery or a-c op- 
Kj erated receivers. 


Heater Voltage (a-c or d-c)6.3 volts 
Heater Current 0,3 amp 

Maximum Plate Voltage 250 volts 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate Input 

6C5* 1.8 4.0 

6C6G** 2.5 4.5 


Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Transconduotanoe 
Plate Current 

AMPLIFIER - CLASS A - RESISTANCE COUPLED 


Plate Supply Voltage 
Grid Bias (approximate) 

Plate Resistor 

Plate Current 

VoltageAmplification 

Voltage Output second harmonic)RMS 



BOTTOM VIEW OF SOCKET 
6C5G-IHT SHIELD 
COmCTEPTO*iPM 



Plate Voltage 

Grid Bias (approximate) 

Plate Current 


; Output 


13 

nuf 

9.5 

unf 

250 

volts 

-8 

volts 

20 


10000 

ohms 

2000 

Mmhos 

8 

ma 

)UPLED 


250 

volts 

-5 

volts 

50000 to 10000 

ohms 

1 to 2 

ma 

14 


42 

volts 

250 

volts 

-17 

volts 


Adjusted to 0.2 ma. with no signal 


DETECTOR - GRID LEAK TYPE 


Plate Voltage 
Grid 

Grid Leak Resistance 
Grid Condenser 


45 to 100 volta 

Return to Cathode 

0.1 to 1.0 megohm 

0.00005 to 0.0005 Hf 


The voltage between heater and cathode should be kept as low 
where they are not directly connected. 

*Wlth shell connected to cathode. 

^■Internal shield connected to cathode. 
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6C6 


RAYTHEON 


6C6 





PENTODE 

DETECTOR OR AMPLIFIER 
Heater Type Glass BuI’d 

The 6C6 is a pentode type amplifier tube 
designed for service as a detector or 
high frequency amplifier in storage bat¬ 
tery or a-c operated receivers. 

RATINGS 

Heater Voltage (a-c or d-c) 6.3 volts 

Heater Current 0,3 amp 

Maximum Plate Voltage 250 volts 

Maximum Screen Voltage 100 volts 

DIRECT INTERELECTRODE CAPACITANCES 
Pentode Connection 
Grid to Plate C.007 max,* 

Input 6.0 

Output 6.5 



BOTTOM VIEW OF SOCKET 


Triode Connection^ 

2.0 unf 
3.0 UU-f 
10.5 UUf 


Plate Voltage 
Screen Voltage 
Grid Bias 
Suppressor 
Amplification Factor 
Plate Resistance 
T ran s conductanc e 
Plate Current 
Screen Current 
Grid Bias (approximate) 

(For cathode current cutoff) 


AMPLIFIER - CLASS A 

Pentode Connection 
100 250 

100 100 

-3 -3 

Connected to Catnode at Socket 
1185 1500 min. 


1 

1185 

2 

0.5 

-7 


1.5 min. 
1225 


0.5 

-7 


Triode Connectlont 

250 volts 

volts 
-8 volts 

20 approx. 
0.0105 megohm 


1900 

6.5 


umhos 

ma 

ma 

volts 


DETECTOR - BIASED TYPE 


Plate Supoly Voltage 

100 

100 

250 

250 

volts 

Screen Voltage 

12 

30 

50 

100 

volts 

Grid Bias 

-1.16 

-1.83 

-1.95 

-4.3 

volts 

Cathode Resistor 

18000 

10000 

3000 

10000 ohms 

Suppressor 


Connected to Cathode at Sooket 

Cathode Current (no signal) 

0.063 

0.183 

0.65 

0.43 

ma 

Plate Resistor 

1.0 

0.25 

0.25 

0.5 

megohm 

Blocking Condenser 

0.01 

0.01 

0.03 

0.03 

hf 

Grid Resistor (for following tube) 1.0 

0.5 

0.25 

0.25 

megohm 

R-F Signal Voltage (RMS) 

1.05 

1.6 

1.18 

1.37 

volts 

Output Peak Voltage 

17 

17 

17 

17 

volts 

(At grid of following tube 

with signal modulated 20%) 



The shield in the dome of the tube is connected 

internally 

to the 

cathode. 

The voltage between heater 

and cathode 

should be kept as 

low as 

possible 

where they are not directly connected. 





*WIth tube shield. 






tGrids #2 and #3 connected 

to plate. 
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6C8G 


RAYTHEON 


6C8G 



TWIN TRIODE 
AMPLIFIER 


Heater Type 


The 6C8G is a twin triode type amplifi¬ 
er tube designed for service as voltage 
amplifier or phase inverter. The triode 
units are independent of each other as 
the elements of each triode are brought 
out to separate terminals. 



BOTTOM VIEW OF SOCKET 


Heater Voltage (a-c or d-c)6.3 volts 
Heater Current 0.3 amp 

Max. Plate Voltage 250 volts 

DIRECT INTERELECTRODE CAPACITANCES 

Triode L Triode R 

(Triode R to Cathode) (Triode L to Cathode) 
Grid to Plate 2.5 2.4 

Input 3.4 2.5 

Output 3.5 3.9 

Grid to Grid 0.1 

Plate to Plate 1,5 


AMPLIFIER - CLASS A - EACH TRIODE 


Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 

PHASE INVERTER 

Plate Supply Voltage 
Grid Bias 

Plate Current (per plate) 

Plate Resistor (per plate) 

Grid Resistor (following tubes) 
Maximum Output Voltage RMS (G to G) 
Cathode Resistor 
(common to both triodes) 


The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 
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6D6 


RAYTHEON 


6D6 



PENTODE 

REMOTE CUTOFF AMPLIFIER 
Heater Type Glass Bulb 


The 6D6 Is a pentode type amplifier tube 
with remote cutoff characteristics de¬ 
signed for service as a high frequency 
amplifier or mixer in storage battery or 
a-c operated receivers. The ratings 
and electrical characteristics are iden¬ 
tical with those of the type 6U7G. 

RATINGS 



BOTTOM VIEW OF SOCKET 


Heater Voltage (a-c or d-c) 6.3 volts 
I-Ieater Current 0.3 amp 
Maximum Plate Voltage 250 volts 
Maximum Screen Voltage 100 volts 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 0.007max.-» ppf 
Input 5.0 ppf 
Output 6.5 ppf 


AMPLIFIER - CLASS A 


Plate Voltage 

100 

250 

volts 

Screen Voltage 

100 

100 

volts 

Grid Bias 

-3 

-3 

volts 

Suppressor 

Connected to 

Cathode at 

Socket 

Amplification Factor 

375 

1280 


Plate Resistance 

0.25 

0.8 

megohm 

Transconductance 

1500 

1600 

pmhos 

Plate Current 

8 

8.2 

ma 

Screen Current 

2.2 

2 

ma 

Grid Bias for Transconductance = 2 pmhos 

-50 

-50 

volts 


MIXER - SUPERHETERODYNE CIRCUIT 


Plate Voltage 
Screen Voltage 
Grid Bias 
Suppressor 


100 

250 

volts 

100 

100 

volts 

-10 

-10 

volts 

Connected to 

Cathode at 

Socket 


The grid bias is not critical with an oscillator peak swing 1 volt less than 
the grid bias. 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

The shield in the dome of the tube is connected internally to the cathode. 
ttWith tube shield. 


For additional curves refer to the type 6U7G. 
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6D8G 


RAYTHEON 


6D8G 



HEPTODE 

PENTAGRID CONVERTER 
Heater Type Glass Bulb 


The 6D8G is a pentagrid type converter 
tube designed for service as a combined 
oscillator and mixer In storage battery 
or a-o operated receiversrequiring alow 
heater current tube, 

S’* RATINGS 

Jjg* Heater Voltage (a-o or d-c)6.3 volts 
«V Heater Current 0,150 amp 

i Max, Plate Voltage 250 volts 

1 Max, Soreen Voltage 100 volts 

rf Max. Grid #2 Voltage 200 volts 

^ Max. Grid #2 Supply 250* volts 

— Min. Grid #4 Bias -3 volts 

Max. Cathode Current 13 ma 



BOTTOM VIEW OF SOCKET 


DIRECT INTERELECTRODE CAPACITANCES* 


Grid #4 to Plate 

Grid #4 to Grid #2 

Grid #4 to Grid #1 

Grid #1 to Grid #2 

Grid #4 to all other -Elements (R-F input) 
Grid #1 to all other Elements (Osc. input) 

Grid #2 to all other Elements (Oso. output) 

Plate to all other Elements (Mixer output) 


0.3 

HH* 

0-2 

HH* 

0-2 

uut 

1.3 

HHf 

8.8 

HH* 

6 

HHf 

5 

hh f 

11 

HIXf 


FREQUENCY CONVERTER - SUPERHETERODYNE CIRCUIT 


Plate Voltage 

135 

250 

volts 

Screen (Grids #3 and #5) Voltage 

67.5 

100 

volts 

Anode Grid (#2) Voltage 

135 


volts 

Anode Grid Supply Voltage 

Control Grid (#4) Bias 


250f 

volts 

-3 

-3 

volts 

Oscillator Grid (#1) Resistor 

50000 

50000 

ohms 

Plate Resistance 

0.4 

0.32 

megohm 

Conversion Transconductance 

325 

500 

Hmhos 

Plate Current 

1.2 

3.3 

ma 

Soreen Current 

2 

3.2 

ma 

Anode Grid Current 

3.4 

4 

ma 

Oscillator Grid Current 

0.45 

0.5 

ma 

Control Grid Bias 

(For Conversion Transconductance = 

-25 

10 Hmhos) 

-38.5 

volts 

Grid #1 to Grid #2 Transconductance 
(At 0 volts bias on Grid #1) 

1150 

1000 

Hmhos 


tApplied through a 20000 ohm series resistor,bypassed by a 0.1 nf.condenser. 


*With tube shield connected to cathode. 
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6E5 


RAYTHEON 


6E5 



CATHODE RAY TUNING INDICATOR 
Heater Type Glass Bulb 


The 6E5 is a high vacuum type indicator 
tube designed for service as a tuning 
indicator in radio receivers. 


RATINGS 

Heater Voltage (a-c or d-c) 
Heater Current 
Maximum Plate Supply Voltage 
Maximum Target Voltage 
IJinimum Target Voltage 



BOTTOM VIEW OF SOCKET 


6.3 

volts 

0.3 

amp 

250 

volts 

250 

volts 

90 

volts 


TUNING INDICATOR 

Plate Supply Voltage 
Target Voltage 
Plate Resistor 
Target Current (approx.) 

Plate Current (zero bias) 

Grid Bias (approx.) 

(For shadow angle c 0°) 

Grid Bias (approx.) 

(For shadow angle -90°) 


100 

200 

250 

volts 

100 

200 

250 

volts 

0.5 

1 

1 

megohm 

4.5 

4.5 

4.5 

mg 

0.19 

0.19 

0.24 

ma 

'3.3 

-6.5 

-8 

volts 


00 0 volts 


The 6E5 is a high vacuum tube designed to visually indicate the effect of 
changing the control grid bias. The shaded pattern produced, on the fluore¬ 
scent target varies through an angle from 90° to approximately 0° as the 
control voltage is varied. The voltage on the shadow control electrode,the 
extension of the triode plate between the cathode and target, controls the 
extent of the shaded area. The voltage of the shadow control electrode is 
determined by the voltage of the control grid of the triode connected as a 
d-c amplifier. Thus the control grid voltage determines the extent of the 
shadow. An increase of control grid bias thus increases the shadow control 
voltage and decreases the shadow while a deorease of bias increases the 
shadow. In practical use the control grid voltage is obtained from a suit¬ 
able point in the AVG network. 
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6E6 


RAYTHEON 


6E6 



TWIN TRIODE 
POWER AMPLIFIER 

Heater Type Glass Bulb 


The 6E6 is a twin triode type power am¬ 
plifier tube designed for service as 
a Class A push-pull amplifier in the 
output stage of storage battery or a-o 
operated receivers. 


RATINGS 

Heater Voltage (a-c or d-e) 
Heater Current 
Maximum Plate Voltage 



BOTTOM VIEW Of SOCKET 


6.3 

volts 

0.6 

amp 

250 

volts 


AMPLIFIER - CLASS A - EACH TRIODE 


Plate Voltage 

180 

250 

volts 

Grid Bias 

-20 

-27.5 

volts 

Amplification Factor 

6 

6 


Plate Resistance 

4300 

3500 

ohms 

Transconductance 

1400 

1700 

nmhoa 

Plate Current 

11.5 

18 

ma 


AMPLIFIER - CLASS A - PUSH-PULL 


Plate Voltage 

180 

250 

volts 

Grid 

Bias 

-20 

-27.5 

volts 

Plate 

Current (per plate) 

11.5 

18 

ma 

Load 

Resistance (plate to plate) 

15000 

14000 

ohms 

Power 

Output 

0.75 

1.6 

watts 



RAYTHEON ENGINEERING SERVICE 






6F5 

6F5G 


RAYTHEON 


6F5 

6F5G 



spgmeocmL&ae 



TRIODE 
AMPLIFIER 
Heater Type 

Metal Bulb-6F5 Glass Bulb-6F5G 


The 6F5 Is a triode type amplifier tube 
designed for service as a resistance 
coupled audio frequency amplifier in 
storage battery or a-c operated receiv¬ 
ers. 

RATINGS 

Heater Voltage (a-c or d-o) 

Heater Current 
Maximum Plate Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate Input 

6F5* 2.0 6 

6F5G 2.0 2.5 

AMPLIFIER - CLASS A 

Plate Voltage 
Grid Blast 

Amplification Factor 
Plate Resistance 
Transconductanoe 
Plate Current 

AMPLIFIER - CLASS A - RESISTANCE COUPLED 



BOTTOM VIEW OF SOCKET 
BFse-nocotitiEcrm 
To*im 


6.3 

volts 

0.3 

amp 

250 

volts 


Output 

12 

nnf 

3.5 

nuf 


250 

volts 

-2 

volts 

100 


66000 

ohms 

1500 

ULmhos 

0.0 

ma 


Plate Supply Voltage 

250 

250 

volts 

Grid Bias 

-1.3 

-1.3 

volts 

Plate Resistor 

0,25 to 1.0 

0.25 to 1.0 

megohm 

Grid Resistor+ 

0.25 

0.5 

megohm 

Plate Current 

0.2 to 0.4 

0.2 to 0.4 

ma 

Voltage Output (RMS) % 

(5 % second harmonic) 

11 to 20 

14.5 to 25.5 

volts 

Voltage Amplification 

52 to 56 

51 to 60 


The voltage between heater and cathode should be 
where they are not directly connected. 

*WIth shell connected to cathode 

kept as low as possible 

tThe d-c resistance In the 
JFor following tube 

grid circuit should not 

exoeed 1 megohm. 
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6F6 

6F6G 


RAYTHEON 


6F6 

6F6G 



6F6G 

ST/4 BULB 



7 PB0/1G 
MEPUJM I 
OCTAL BASE 


PENTODE 

POWER AMPLIFIER 
Heater Type 

Metal Bulb-6F6 Glass Bulb-6F6G 

The 6F6 is a pentode type power ampli¬ 
fier tube designed for service in the 
output stage of storage battery or a-o 
operated receivers. The ratings and 
eleotrioal characteristics are identi¬ 
cal with those of the type 42. 



Heater Voltage (a-c or d-o)6.3 volts 
Heater Current 0.7 amp 
Maximum Plate Voltage 315 volte 
Maximum Soreen Voltage 315 volts 

AMPLIFIER - CLASS A 


BOTTOM VIEW OF SOCKET 
6F6G-H0 CONNECTION 
T0*iPlt1 


Pentode Connection Triode Connectlent 


Plate Voltage 

250 

315 

250 max 

. volts 

Screen Voltage 

250 

315 


volts 

Grid Bias 

-16.5 

-22 

-20 

volts 

Amplification Factor 

200$ 

200$ 

7 


Plate Resistance 

80000$ 

75000$ 

2600 

ohms 

T ran s c onduo t anoe 

2500 

2650 

2700 

umhos 

Plate Current 

34 

42 

31 

rna 

Screen Current 

6.5 

8 


ma 

Load Resistance 

7000 

7000 

4000 

nhma 

lotal Harmonic Dist. 

7 

7 

5 

percent 

Power Output 

3 

5 

0.85 

watts 


_^S| AMPLIFIER - CLASS AB - TWO TUBES 
-L Pentode Connection 


Triode Connect!onf 



Fixed-Bias 

Self-Bias 

Fixed- 

Bias Self-Bias 

Plate Voltage 

375 max. 

375 max. 

350 max. 350 

max. 

volts 

Screen Voltage 

250 max. 

250 max. 




volts 

Grid Bias 

-26 min. 


-38 



volts 

Self-Bias Resistor 


340 min. 


730 

min. 

ohms 

Signal Pk.Volt.(G to G) 

82 

94 

123 

132 


volts 

No-Signal Plate Current 

34 

54 

45 

50 


ma 

No-Signal Screen Current 

5 

8 




ma 

Load Resistance^ to P) 

10000 

10000 

6000 

10000 

ohms 

Total Harmonic Dist. 

5 

5 

7 

7 


percent 

Power Output (approx.)# 

19* 

19A 

18** 

141T 


watts 


#With one 6F6 or 6F6G triode connected as driver operated at plate voltage 
of 250 volts, grid bias of -20 volts and plate load of approximately 10000 
ohms. 

tflnput transformer ratio, primary to l/2 secondary = 3.32 

AInput transformer ratio, primary to l/2 secondary = 2.5 

**Input transformer ratio, primary to 1/2 secondary = 1,67 

fInput transformer ratio, primary to 1/2 secondary =1.29 

fSoreen connected to plate, 

^Approximate 


For additional curves refer to the type 42. 











6F7 


RAYTHEON 


6F7 



TRIODE-PENTODE 
AMPLIFIER OR CONVERTER 
Heater Type Glass Bulb 

The 6F7 is a duplex tube, combining In 
one bulb a triode and a remote cutoff 
pentode, designed for service as an os¬ 
cillator and mixer or as a high frequen¬ 
cy amplifier and second detector, in 
storage battery or a-c operated receiv¬ 
ers. The ratings and electrical char¬ 
acteristics are identical with those of 
the type 6P7G. 



BOTTOM VIEW OF SOCKET 


RATINGS 


Heater Voltage (a-c or d-c) 


6,3 

volts 

Heater Current 


0.3 

amp 

DIRECT INTERELECTRODE CAPACITANCES 
Grid to Plate 

Input 

Output 


Triode Section ** 2.0 

2.5 

3.0 

Wif 

Pentode Seotion** 0.008 max.* 

3.2 

12 

JJLUf 


AMPLIFIER - CLASS A 



Triode Section 

Pentode 

Section 


Plate Voltage 

100 max. 

100 

250 max. 

volts 

Soreen Voltage 


100 

100 max. 

volts 

Grid Bias 

-3 

•3 

-3 min. 

volts 

Amplification Factor 

8 

300 

900 


Plate Resistance 

0.016 

0.29 

0,85 

megohm 

Transeonductanoe 

500 

1050 

1100 

umhos 

Plate Current 

3.5 

6.3 

6.5 

ma 

Screen Current 


1.6 

1.5 

ma 

Transconductance (at -35 volts bias) 


9 

10 

umhos 

FREQUENCY CONVERTER 

Triode Section 

Pentode 

Section 



Maximum Plate Voltage 100 

Maximum Screen Voltage 

Minimum Grid Bias t 

Maximum Oscillator Plate Current(average) 4 
Typical Operation: 

Plate Voltage 100$ 

3©reenVoltage 

Grid Bias t 

Plate Resistance 

Conversion Transconductance 

Plate Current 2.4 

Grid Current 0,15 

Screen Current 

Oscillator Peak Voltage Input 


250 

volts 

100 

volts 

■3 # 

volts 

ma 

250 

volts 

100 

volts 

•10 A 

volts 

2 

megohm 

300 

limbos 

2.8 

ma 

0 

ma 

0.6 

ma 

7 

volts 


The voltage between heater and oathode should be kept as low as possible 
idlere they are not directly connected. 

*With tube shield. **0ther section connected to ground. 
fUsually obtained by means of a grid leak. 

fjfQrid bias should be at least 3 volts greater than the peak oscillator volt¬ 
age applied tp the pentode grid, 

$May be obtained from 250 volt supply through 60000 ohm series resistor. 
AObtained by means of 1700 ohm cathode resistor. 


For additional curves refer to the type 6P7G. 
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6F8G 


RAYTHEON 


6F8G 



Heater Type 


TWIN TRIODE 
AMPLIFIER 


Glass Bulb 


S The 6F8G Is a twin triode type amplifi¬ 
er er tube designed for service as a volt- 
age amplifier. The ratings and eleo- 
^ trlcal characteristics of each triode 
unit are Identical with those of the 
S type 6J5G. The triode "units are inde- 
pendent of each other as the elements of 
^ each triode are brought out to separate 


Heater Voltage (a-c or d-o) 
Heater Current 
Maximum Plate Voltage 



BOTTOM VHEW Of SOCKET 


6.3 volts 
0.6 amp 
250 volts 


DIRECT IITTERELECTRQDE CAPACITANCES 


TRIODE L TRIODE R 

(Triode R to Ground)(Triode L to Ground) 


Grid to Plate 

4.5 


4.16 


Input 

3.3 


3.0 

nuf 

Output 

1.5 


2.0 

UUf 

Grid to Grid 


0.13 


mf 

Plate to Plate 


1.2 


uuf 

Grid R to Plate L 


0.2 


IXUf 

AMPLIFIER 

-CLASS A - 

EACH TRIODE 




Plate Voltage 250 volts 

Grid Bias -8 volts 

Amplification Factor 20 

Plate Resistance (approximate) 7700 ohms 

Transconductance (approximate) 2L600 gmhos 

Plate Ourrent 9 ma 


The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 





6G5-6H5 


RAYTHEON 


6G5-6H5 



CATHODE RAY TUNING INDICATOR 
Heater Type Glass Bulb 

The 6G5/6II5 Is a high vacuum type indi¬ 
cator tube with remote cutoff character¬ 
istics designed for service as a tuning 
indicator In radio receivers. The ra¬ 
tings and electrical characteristics are 
identical with those of the type 6U5. 


RATINGS 

Heater Voltage (a-c or d-o) 
Pleat er Current 

Maximum Plate Supply Voltage 
Maximum Target Voltage 
Minimum Target Voltage 



BOTTOM VIEW OF SOCKET 


6.3 Volts 
0,3 amp 
250 volts 
250 volts 
90 volts 


TUNING INDICATOR 


Plate Supply Voltage 

100 

200 

250 

volts 

Target Voltage 

100 

200 

250 

volts 

Plate Resistor 

0.5 

1 

1 

megohm 

Target Current (approximate) 

4.5 

4.5 

4.5 

ma 

Plate Current (zero bias) 

0.19 

0.19 

0.24 

ma 

Grid Bias (approximate) 

-8 

-18.5 

-22 

volts 

(For shadow angle =0°) 





Grid Bias (approximate) 

(For shadow angle =90°) 

0 

0 

0 

volts 


The 6G5/6H5 is a high vacuum tube designed to visually indicate the effect 
of changing the control grid bias. The shaded gattern produced on the flu¬ 
orescent target varies through an angle from 90° to approximately 0° as the 
control voltage is varied. The voltage on the shadow control electrode,the 
extension of the triode plate between the cathode and target, controls the 
extent of the shaded area. The voltage of the shadow control eleotrode is 
determined by the voltage of the control grid of the triode connected as a 
d-c amplifier. Thus the control grid voltage determines the extent of the 
shadow. An increase of control grid bias thus increases the shadov>r control 
voltage and decreases the shadow while a decrease of bias Increases the 
shadow. In practical use the control grid voltage is obtained from a suit¬ 
able point In the AVC network. 
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6G6G 


RAYTHEON 


6G6G 



PENTODE 

POWER AMPLIFIER 
Heater Type Glass Bulb 


The 6060 is a pentode type power ampli¬ 
fier tube designed for servloe in the 
output stage of receivers where maximum 
overall efficiency is required. 


sj* RATINGS 



LXXSUO 

BOTTOM VIEW OF SOCKET 

Heater Voltage (a-o or d-o) 

6.3 

volts 

Heater Current 

0.15 

amp 

Maximum Plate Voltage 

180 

volte 

Maximum Soreen Voltage 

180 

volts 


AMPLIFIER - CLASS A 


Plate Voltage 
Screen Voltage 
Orid Bias 

Self-Bias Resistor 

Amplification Factor 

Plate Resistance 

Transoonduotanoe 

Plate Current 

Screen Current 

Load Resistance 

Total Harmonic Distortion 

Power Output 


135 
135 
-0 * 
440 
360 
0.170 
2100 

11.5 
2 

12000 

7.5 

0.6 


180 
180 
-9 * 

510 
400 
0.176 
2300 
15 
2.5 
10000 
10 
1.1 


volte 

volts 

volts 

ohms 

megohm 

urnhos 

ma 

ma 

ohms 

peroent 

watts 


The voltage between heater and cathode should be kept as low as possible 
where they are not direotly connected. 


* Transformer or impedance input systems are recommended. If resistance 
coupling is used the d-o resistance in the grid circuit should not exoeed 
0,5 megohm with self-bias. With fixed-bias the d-o grid circuit resistance 
should not exoeed 0.5 megohm under the 135 volt operating conditions or 0.05 
megohm under the 180 volt conditions. 
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6H6 

6H6G 


RAYTHEON 


6H6 

6H6G 


6H6 



TWIN DIODE 
DETECTOR 
Heater Type 

Metal Bulb-6116 Glass Bulb-6H6G 


The 6H6 Is a twin diode tube designed 
for service as a diode detector and AVC 
rectifier or as a low current rectifier 
in storage battery or a-c operated re¬ 
ceivers. 


RATINGS 


Heater Voltage (a-c 

or d-c) 

6.3 

volts 

Heater Current 


0.3 

amp 

Maximum A-C Voltage 

per Plate (RMS) 

100 

volts 

Maximum D-C Output 

Current 

4 

ma 


DIRECT INTERELECTRODE CAPACITANCES 

Plate to Plate Plate to Cathode 

6H6* 0.02 max. 1.2 

6H6G** 0.4 1.5 HUf 



The voltage between heater and cathode should be kept a3 low as possible 
where they are riot directly connected. 


*With shell connected to cathode. 

**With internal shield connected to cathode. 
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6J5 

6J5G 


RAYTHEON 


6J5 

6J5G 



6 Pmm OCTAL MSC 


TRIODE 
AMPLIFIER 
Heater Type 

Metal Bulb-6J5 Glass Bulb-6J5G 


The 6J5 is a trlode type amplifier tube 
designed for service in storage battery 
or a-c operated receivers. 


RATINGS 



Heater Voltage(a-o or d-c)6.3 volts 
Heater Current 0,3 amp 
Maximum Plate Voltage 250 volts 


DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate Input 

6J5 3,4 3,4 

6J5G 3.4 3.8 


AMPLIFIER - CLASS A 

Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
T r ans c on due t an c e 
Plate Current 



BOTTOM VIEW OF SOCKET 
6J5G-N0 COJWECTfOti 
TV #/PIN 


Output 

3.6 upf 
3.3 ppf 


250 volts 
—8 volts 

20 

7700 ohms 
2600 pmhos 
9 ma 


The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 
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RAYTHEON 


6J7 

6J7G 


6J7 

6J7G 



PENTODE 

DETECTOR OR AMPLIFIER 
Heater Type 

Metal Bulb-6J7 Glass Bulb-6J7G 

The 6J7 is a pentode type amplifier tube 
designed for service as a detector or 
high frequency amplifier in storage bat¬ 
tery or a-c operated receivers. 

RATINGS 

Heater Voltage 6,3 volts 

Heater Current 0.3 amp 

Max. Plate Voltage 250 volts 

Max. Screen Voltage 125 volts 

DIRECT INTERELECTRODE CAPACITANCES 


GRID TO PLATE 

INPUT 

OUTPUT 


* 6J7 0.005 max. 

7 

12 

ddf 

**6J7G 0.005 max. 

4.5 

12 

ddf 

AMPLIFIER - CLASS A 

Plate Voltage 

100 

250 

volts 

Screen Voltage 

100 

100 

volts 

Grid Bias 

-3 

-3 

volts 

Suppressor 

Connected 

to Cathode at Socket 

Amplification Factor 

1185 

1500 

min. 

Plate Resistance 

1 

1.5 

min. megohms 

Transconductance 

1185 

1225 

Vimhos 

Plate Current 

2 

2 

ma 

Screen Current 

0.5 

0.5 

ma 

Grid Bias 

(For Cathode Current Cutoff) 

-7 

-7 

approx, volts 


DETECTOR - GRID BIASED TYPE 



6J7G BPSMGSHME PS 
6J7, EXCEPT SHIELD 
CRGECOtlH TO PM# I 
BOTTOM VIEW OF SOCKET 


Plate Supply Voltage 

250 

250 

250 

250 

volts 

Screen Voltage 

50 

33 

100 

100 

volts 

Grid Bias 

-2 

-1.7 

-3.9 

-4.3 

volts 

Cathode Resistor 

3000 

3000 

4000 

10000 

ohms 

Suppressor 


Connected 

to Cathode 

at Socket 

Cathode Current (No Signal) 

0.65 

0.21 

0.97 

0.43 

ma 

Plate Resistor 

0.25 

0.5 

0.25 

0.5 

megohm 

Blocking Condenser 

0.03 

0.03 

0.03 

0.03 

df 

Grid Resistor(For Following 

Tube) 0.25 

0.25 

0.25 

0.25 

megohm 

R-F Signal Voltage (RMS) 

1.18 

1.21 

1.38 

1,37 

volts 

Output Peak Voltage 

17 

17 

17 

17 

volts 


(At grid of following tube with signal modulated 20$) 

When a resistor is used In the grid circuit. Its value should not exceed 
1 megohm. 

The voltage between heater and cathode should be kept as low as possible 
where they are not direotly connected, 

* With shell connected to cathode 

*HriVith tube shield and Internal shield connected to cathode. 






6J8G 


RAYTHEON 


6J8G 



TRIODE HEPTODE 
FREQUENCY CONVERTER 
Heater Type Glass Bulb 


The 6J8G is a duplex tube containing a 
triode unit andaheptode unit, having a 
common cathode,in the same envelope. The 
grid of the triode unit is connected in¬ 
ternally to the injector grid of the hep- 
tode unit. It is designed for converter 
service in circuits similar to those em¬ 
ploying a separate triode oscillator and 
pentagrid mixer. 



BOTTOM VI£W OFSOCKET 


RATINGS 


Heater Voltage (a-c or d-c) 

6.3 

volts 

Heater Current 

0.3 

amp 

Maximum Plate Voltage (Heptode) 

250 

volts 

Maximum Screen Voltage (Heptode) 

100 

volts 

Maximum Plate Supply Voltage (Triode) 

250# 

volts 


FREQUENCY CONVERTER 


Mixer Plate Voltage (Heptode) 

Mixer Screen Voltage (Heptode) 

Mixer Control Grid Bias (Heptode) 
Oscillator Plate Voltage (Triode) 
Osolllator Grid Resistor (Triode) 

Mixer Plate Current (Heptode) 

Mixer Screen Current (Heptode) 

Oscillator Plate Current (Triode) 
Osoillator Grid Current (Triode) 

Mixer Plate Resistance (Heptode) (approx.) 
Conversion Transconductanoe 
Conversion Transconductanoe 
(At mixer control grid bias = -20 volts) 


250 

volts 

100 

volts 

■3 

volts 

250# 

volts 

50000 

ohms 

1.2 

ma 

2,8 

ma 

5,0 

ma 

0.4 

ma 

4 

megohm 

290 

tirnhos 

2 

M-mhos 


# Applied through a 20000 ohm series resistor by-passed by a 0,1 \if con¬ 
denser. 
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6K5G 


RAYTHEON 


6K5G 
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6K6G 


RAYTHEON 


6K6G 



PENTODE 

POWER AMPLIFIER 

Heater Type Glass Bulb 


The 6K6G Is a pentode type power ampli¬ 
fier tube designed for service in the 
output stage of storage battery or a-o 
operated receivers. The ratings and 
electrical characteristics are identical 
with those of the type 41* 


RATINGS 

Heater Voltage (a-c or d-o) 
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 



BOTTOM VIEW OF SOCKET 


6.3 

volts 

0.4 

amp 

250 

volts 

250 

volts 


AMPLIFIER - CLASS A 


Plate Voltage 

100 

135 

180 

250 

volts 

Screen Voltage 

100 

135 

180 

250 

volts 

Grid Bias 

-7 

-10 

-13.5 

-18 t 

volts 

Amplification Factor (approx.) 

' 150 

150 

150 

150 


Plate Resistance (approx.) 

103500 

94000 

81000 

68000 

ohms 

Transconductance 

1450 

1600 

1850 

2200 

jxrahos 

Plate Current 

9 

12.5 

18.5 

32 

ma 

Screen Current 

1.6 

2,2 

3 

5.5 

ma 

Load Resistance 

12000 

10400 

9000 

7600 

ohms 

Total Harmonic Distortion 

10 

10 

10 

10 

peroent 

Power Output 

0.33 

0.75 

1.5 

3.4 

watts 


Transformer or impedance input coupling devices are recommended. If resis¬ 
tance coupling is used, the d-c resistance in the grid circuit should not 
exceed 1 megohm with self-bias, or 0.1 megohm with fixed-bias. 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 


fA bias of -16.5 volts and a load resistance of 7000 ohms will give power 
output of 3.2 watts with '7% total harmonic distortion. 
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6K7 

6K7G 




RAYTHEON 


PENTODE 

REMOTE CUTOFF AMPLIFIER 
Heater Type 

Metal Bulb-6K7 Glass Bulb-6K7G 

The 6K7 Is a pentode type amplifier tube 
with remote cutoff characteristics de¬ 
signed for service as a high frequency 
amplifier or mixer in storage battery or 
a-c operated receivers. The ratings and 
electrical characteristics are identi¬ 
cal with those of the type 78. 


Heater Voltage (a-c or d-c) 
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 

DIRECT INTERELECTRODE CAPACITANCES 


6K7 

6K7G 




BOTTOM VIEW Of SOCKET 
MCI6 - HO CONNECT!Oli 
TO *1 PIN 

6.3 volts 

0.3 amp 

250 volts 

125 volts 




Grid to 

Plate 

Input 

Output 




6K7* 0.005 

max. 


7 

12 

twf 



6K7G** 0.005 

max. 


4.5 

12 

unf 

\ ^ 

t 

; 

AMPLIFIER - CLASS A 








Plate Voltage 

90 

180 

250 

250 

volts 


Screen Voltage 

90 

75 

100 

125 

volts 

11 5 


Grid Bias 

-3 

-3 

-3 

-3 min. volts 



Suppressor 


Connected to Cathode at 

Sooket 



Amplification Factor 

’ 400 

1100 

1160 

990 


i 


Plate Resistance 

0.315 

1.0 

0.8 

0.6 

megohm 



T rans c onduc t ano e 

1275 

1100 

1450 

1650 

jimhos 



Plate Current 

5.4 

4 

7 

10.5 

ma 

—r 


Screen Current 

1.3 

1 

1.7 

2.6 

ma 



Grid Bias 

-38.5 

-32.5 

-42.5 

-52.5 

volts 


uyuy u—x | (For Trans conductance = 2 nmhos) 

MIXER - SUPERHETERODYNE CIRCUIT 

Plate Voltage 250 volts 

Soreen Voltage 100 volts 

Grid Blast -10 volts 

Suppressor Connected to Cathode at Socket 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

The internal shield in the 6K7G is connected to the cathode within the tube. 

* With shell connected to cathode. 

-a-H-With tube shield connected to cathode. 

t The grid bias is not critical with an oscillator peak voltage 1 volt less 
than the grid bias. 

For additional curves refer to the type 78. 
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6L5G 


RAYTHEON 


6L5G 



TRIODE 

DETECTOR CR AMPLIFIER 
Heater Type Glass Bulb 


The 6L5G Isa triode type amplifier tube 
designed for service as a detector or am¬ 
plifier in storage battery or a-o oper¬ 
ated receivers requiring a low heater 
current tube. 


RATINGS 

Heater Voltage (a-c or d-c) 
Heatpr Current 
Maximum Plate Voltage 



BOTTOM VIEW OFSOCKET 


6,3 volts 
0.15 amp 
250 volts 


DIRECT INTERELECTRODE CAPACITANCES* 

Grid to Plate 

Input 

Output 


2.7 

3 

5 


WLt 

nnf 

UUf 


AMPLIFIER - CLASS A 


Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Transconductanoe 
Plate Current 

Grid Bias for Plate Current Cutoff 


135 

-5 

17 

11300 

1500 

3,5 

-11 


250 

-9 

17 

8900 

1900 

8 

-20 


volts 

volts 

ohms 

limhos 

ma 

volts 


The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected, 

*With tube shield connected to cathode. 
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6L6 

6L6G 


HTiOfi BULB 


r'£ *m. A 


h ->n 


RAYTHEON 


TETRODE 

POWER AMPLIFIER 
Heater Type 

Metal Bulb-6L6 Glass Bulb-6L6G 


The 6L6 is a tetrode type power amplJ.fi- 
er tube designed for service in the out¬ 
put stage of storage battery or a-c op¬ 
erated receivers. 


6L6 

6L6G 


ifvomocmBose 



BOTTOM VIEW OF SOCKET 
6L6G- NO CONNECTION 


Heater Voltage (a-c or d-o)# 

Heater Current 
Max. Plate Voltage 
Max, Screen Voltage 

Max. Plate & Screen Dissipation (total)f 
Max, Screen Dissipation 


AMPLIFIER - CLASS A - FIXED BIAS 



Plate Voltage 
Screen Voltage 
Grid Bias 

Signal Peak Voltage 
Amplification Factor 
Plate Resistance 
Transconductanoe 
No-Sig.Plate Current 
Max,Sig, Plate Current 
No-SIg. Screen Current 
Max.-Sig. Screen Current 
Load Resistance 
Total Harmonics 
Second Harmonic 
Third Harmonic 
Power Output 


250 300 375 
250 200 125 
14 -12.5-0 


14 
135 
22500 
6000 
72 
79 
5 

7.3 

2500 

10 

9.7 

2.5 

6.5 


12,5 8 


48 24 

55 26 

2.5 0.7 

4.7 2 

4500 14000 
11 9 

10.7 8 

2.5 4 

6.5 4.2 


AMPLIFIER - CLASS A - SELF-BIAS 


Plate Voltage 375 

Screen Voltage 125 

Self-Bias Resistor 365 

Signal Peak Voltage 8.5 

No-Sig. Plate Current 24 

Max.-Sig. Plate Current 24,3 

No-Sig, Plate Current 0.7 

Max.-Sig. Screen Current 1.8 
Load Resistance 14000 

Total Harmonics 9 

Second Harmonic 8 

Third Harmonic 4 

Power Output 4 


to*} pm 

6.3 

volts 

0.9 

amp 

400 

volts 

300 

volts 

24 

watts 

3.5 

watts 

375 max. volts 

250 max 

volts 

-17.5 

volts 

17.5 

volts 

57 

ohms 

limhos 

ma 

67 

ma 

2.5 

ma 

6 

ma 

4000 

ohms 

14.5 

percent 

11.5 

percent 

4.2 

percent 

11.5 

watts 

250 

volts 

250 

volts 

170 

ohms 

14 

volts 

75 

ma 

78 

ma 

5.4 

ma 

7.2 

ma 

2500 

ohms 

10 

percent 

9.7 

peroent 

2.5 

percent 

6.5 

watts 


300 
200 
220 

12.5 
51 

54.5 
3 

4.6 
4500 
11 

10.7 

2.5 

6.5 

Continued on next page 
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6L6 

6L6G 


RAYTHEON 


6L6 

6L6G 


AMPLIFIER 

- CLASS A 

- PUSH-PULL 

- TWO TUBES 






Fixed-Bias 

Self-Bias 


Plate Voltage 375 

max. 



250 

250 


volts 

Soreen Voltage 250 

max. 



250 

250 


volts 

Grid Bias 




• 16 



volts 

Self-Bias Resistor 





125 


ohms 

Signal Peak Voltage (grid 

to grid) 



32 

35.6 


volts 

No-Signal Plate Current 




120 

120 


ma 

Max.-Signal Plate Current 




140 

130 


ma 

No-Signal Screen Current 




10 

10 


ma 

Max*-Signal Screen Current 



16 

15 


ma 

Load Resistance (plate to 

plate) 



5000 

5000 


ohms 

Total Harmonics 




2 

2 


peroent 

Third Harmonic 




2 

2 


percent 

Power Output 




14.5 

13,8 


watts 

AMPLIFIER 

- CLASS AB]_ _ PUSH-PULL - TWO 

TUBES 





Fixed- 

■Bias 


Self- 

-Bias 

Plate Voltage 

400 

400 

400 

400 

400 

400 

volts 

Soreen Voltage 

250 

250 

300 

300 

250 

300 

volts 

Grid Bias 

-20 

-20 

-25 

-25 



volts 

Self-Bias Resistor 





190 

200 

ohms 

Signal Peak Voltage (g to 

g) 40 

40 

50 

50 

43.8 

57 

volts 

No-Signal Plate Current 

88 

88 

102 

102 

96 

112 

ma 

Max.-Signal Plate Current 

124 

126 

152 

156 

110 

128 

ma 

No-Signal Screen Current 

4 

4 

6 

6 

4.6 

7 

ma 

Max.-Signal Screen Current 

; 12 

9 

17 

12 

10,8 

16 

ma 

Load Resistance (p to p) 

8500 

6000 

6600 

3800 

8500 

6600 ohms 

Total Harmonics 

2 

1 

2 

0.6 

2 

2 

peroent 

Third Harmonic 

2 

1 

2 

0.6 

2 

2 

percent 

Power Output 

26.5 

20 

34 

23 

24 

32 

watts 


AMPLIFIER - CLASS ABg - PUSH-PULL - TWO TUBES 



Fixed-Bias 

Fixed-Bias 

Plate Voltage 

400 

400 

volts 

Screen Voltage 

250 

300 

volts 

Grid Bias 

-20 

-25 

volts 

Signal Peak Voltage (grid to grid) 

57 

80 

volts 

No-Signal Plate Current 

88 

102 

ma 

Max,-Signal Screen Current 

168 

230 

ma 

No-Signal Soreen Current 

4 

6 

ma 

Max.-Signal Screen Current 

13 

20 

ma 

Load Resistance (plate to plate) 

6000 

3800 

ohms 

Peak Driving Power 

180 

350 

mw 

Total Harmonics! 

2 

2 

peroent 

Third Harmonic l 

2 

2 

percent 

Power Output 

40 

60 

watts 

#Under maximum dissipation conditions the heater voltage 

should 

never 


fluctuate so that it exceeds 7.0 volts. The voltage between heater and 
cathode should be kept as low as possible. 
tThe rated dissipation should not be exceeded with expected line voltage 
fluctuations, especially in fixed-bias operation. Fixed-bias values up to 
10$ of each typical screen voltage can be used without increasing distortion. 
|With ideal driver and perfect power supply regulation. 
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6L7 

6L7G 



6L ? G I 
ST /2-P8UIS 


RAYTHEON 

HEPTODE 

PENTAGRID MIXER or AMPLIFIER 
Heater Type 

Metal Bulb-6L7 Glass Bulb-6L7G 

The 6L7 is a pentagrid type tube design¬ 
ed for service as a mixer in storage 
battery or a-c operated superheterodyne 
receivers using a separate oscillator. 

RATINGS 

Heater Voltage 6,3 volts 

Heater Current 0.3 amp 

Max. Plate Voltage 250 volts 

DIRECT INTERELECTRODE CAPACITANCES 

6 L7-Si- 

Grid #1 to Plate 0.0005 

Grid #1 to Grid #3 0.12 

Grid #3 to Plate 0.025 


6L7 

6L7G 



6L7G5RMERS6L7 EXCEPT 
NOCOntlJOPUl*! 
BOTTOM VIEW OF SOCKET 
6L7G** 


Plate to all other Elements 12.5 9 

AMPLIFIER - CLASS A 

Plate Voltage 21 

Screen (Grids #2 & #4) Voltage 1< 

Control Grid (#1) Bias -3 

Control Grid (#3) Bias -3 

Amplification Factor 8! 

Plate Resistance 0 

Transconductance 1' 

Plate Current 5 

Screen Current 6 

Transconductance 5 

(Grid #1 Bias = _i 5 volts; Grid #3 Bias 

MIXER - SUPERHETERODYNE CIRCUIT 


0.0005 

0.003 

max, 

, ppf 

0.12 

0.15 


uuf 

0.025 

0.25 


ppf 

8.5 

5.8 


ppf 

11.5 

11.5 


ppf 

12.5 

9 


ppf 


250 


volts 


100 

max, 

, volts 


-3 

min. 

, volts 


-3 


volts 


880 




0.8 


megohm 


1100 


pmhos 


5.3 


ma 


6.5 


ma 


5 


pmhos 


Plate Voltage 

250 

250 


volts 

Screen (Grids #2 & #4) Voltage 

100 

150 

max 

. volts 

Signal Grid (#1) Bias 

-3 

-6 

min 

. volts 

Oscillator Grid (#3) Bias 

-10 

-15 


volts 

Oscillator Peak Voltage (Grid #3) 

12 

18 


volts 

Plate Resistance 

Greater than 1 

megohm 

Conversion Conductance 

350 

350 


pmhos 

Plate Current 

2.4 

3.3 


ma 

Screen Current 

7.2 

9.2 


ma 

Signal Grid (#1) Bias 

-30 

-45 


volts 


(Conversion Conductance = 5 pmhos) 


With Shell connected to cathode. 
**With tube shield connected to cathode 


The D-C resistance in the oscillator grid (#3) circuit should not exceed 
50000 ohms. 

The voltage between heater and cathode should be as low as possible where 
they are not directly connected. 
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6N5 


RAYTHEON 


6N5 



CATHODE RAY TUNING INDICATOR 
I-Ieater Type Glass Bulb 


Tlie 6H5 is a high, vacuum type indicator 
tube designed for service as a tuning 
indicator in radio receivers requiring 
a low heater current tube. 



RATINGS 


BOTTOM View OF SOCKET 


Heater Voltage (a-c or d-o) 
Heater Current 
Maximum Plate Supply Voltage 
Maximum Target Voltage 


6.3 

volts 

0,15 

amp 

135 

volts 

135 

volts 


TUNING INDICATOR 


Plate Supply Voltage 
Target Voltage 
Plate Resistor 
Target Current (approximate) 

Plate Current (zero bias) 

Grid Bias for Shadow Angle= 0° (approx.) 
Grid Bias for Shadow Angle=90° (approx.) 


135 

volts 

135 

volts 

0.25 

megohm 

4.5 

ma 

0.5 

ma 

•12 

volts 

0 

volts 


The 6N5 is a high-vacuum tube designed to visually Indicate the effect of 
changing the control grid bias. The shaded pattern produced on the fluore¬ 
scent target varies through an angle from 90° to approximately 0° as the 
control voltage is varied. The voltage on the shadow control electrode,the 
extension of the triode plate between the cathode and target, controls the 
extent of the shaded area. The voltage of the shadow control electrode is 
determined by the voltage of the control grid of the triode connected as a 
d-c amplifier. Thus the control grid voltage determines the extent Of the 
shadow. An increase of control grid bias thus increases the shadow control 
voltage and decreases the shadow while a decrease of bias increases the 
shadow. In practical use the control grid voltage is obtained from a suit¬ 
able point in the AVG network. 
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6N6G 

6N6MG 



RAYTHEON 

DUO-TRIODE 

DIRECT COUPLED POWER AMPLIFIER 
Heater Type 

Glass Bulb-6N6G Meta-Glass-6N6MG 


The 6N6G Is a direct coupled power am¬ 
plifier tube designed for service In 
the output stage of storage battery or 
a-c operated receivers. The ratings 
and electrical characteristics are 
Identical with those of the type 6B5, 


Heater Voltage (a-c or d-o) 
Heater Current 
Maximum Plate Voltage 


6N6G 

6N6MG 



BOTTOM VIEW OF SOCKET 
6H6M6-SHELL COriHECTEP 
TO* / Pin 


6,3 

0.8 

325 


volts 

amp 

volts 



AMPLIFIER - CLASS A 

Output-Plate. Voltage 
Input-Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Trans c onduot anc e 
Output-Plate Current 
Input-Plate Current 
Load Resistance 
Total Harmonic List, 
Power Output 
Signal Voltage RMS 


AMPLIFIER - CLASS A - PUSH-PULL - 


Output-PIate Voltage 
Input-Plate Voltage 
Grid Bias 

Output-Plate Current (per tube) 
Input-Plate Current (per tube) 
Load Resistance (plate to plate) 
Total Harmonic Distortion 
Power Output 

Signal Voltage RMS (grid to grid) 


case should the heater be left floating. 

If a grid resistor is used its value should not exceed 0,5 megohm. 


250 

300 

325 

volts 

250 

300 

325 

volts 

0 

0 

0 

volts 


58 




24100 


ohms 


2400 


p,mhos 

33 

45 

51 

ma 

6.5 

8 

9 

ma 

7000 

7000 

7000 

ohms 

5 

5 

5 

percent 

2.5 

4 

5.2 

watts 

13.5 

15 

17 

volts 

•PULL 

- TWO TUBES 


250 

300 

325 

volts 

250 

300 

325 

volts 

0 

0 

0 

volts 

33 

45 

51 

ma 

6.5 

8 

9 

ma 

1000C 

' 10000 

10000 

ohms 

5 

5 

5 

percent 

8.5 

10 

13.5 

watts 

38 

38 

42 

volts 

L not 

exceed 50 

volts and in no 


For additional curves refer to the type 6B5, 
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6N7 

6N7G 


RAYTHEON 


6N7 

6N7G 



a PPOHG OCTAL BASC 


TWIH TRIODE 
POWER AMPLIFIER 
Heater Type 

Metal Bulb-6117 Glass Bulb-6N7G 

The 6N7 is a twin triode type amplifi¬ 
er tube designed for service as a 
Class B power amplifier in the output 
stage of storage battery or a-c oper¬ 
ated receivers. The ratings and elec¬ 
trical characteristics are identical 
with those of the type 6A6. 



BOTTOM VIEW OF SOCKET 

snvg- no connection 
to* I pm 



RATINGS 

Heater Voltage (a-c or d-c) 6.3 

Heater Current 0.8 

Maximum Plate Voltage 300 

Maximum Peak Plate Current (per plate) 125 
Maximum Average Plate Dissipation 10 

AMPLIFIER - CLASS B 


volts 

amp 

volts 

ma 

watts 


Plate Voltage 250 

Grid Bias 0 

No-Signal Plate Current(per plate) 14 

Load Resistance (plate to plate) 8000 

Power Output (approximate) 8 


(With average power Input ~ 350 mw, grid 


300 

volts 

0 

volts 

17.5 

ma 

10000 

ohms 

10 

watts 

to grid) 



AMPLIFIER - CLASS A-DRIVER TRIODES CONNECTED IN PARALLEL 


Plate Voltage 
Grid Blast 

Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 

Load Resistance - Depends on the design 
Usually between 20000 
Power Output (approximate) 


250 

294 

volts 

■5 

-6 

volts 

35 

35 


11300 

11000 

ohms 

3100 

3200 

umhos 

6 

7 

ma 


of the following Class B amplifier, 
and 40000 ohms, 

400 mw 


fThe d-c resistance In the grid circuit should not exceed 0.5 megohm with 
self-bias or 0.1 megohm with fixed-bias. 


For additional curves refer to the type GAG. 
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6P7G 


RAYTHEON 


6P7G 



TR1ODE-PENTODE 
AMPLIFIER OR CONVERTER 
Heater Type Glass Bulb 

The 6P7G Is a duplex tube, combining in 
one bulb a triode and a remote cutoff 
pentode, designed for service as an os¬ 
cillator and mixer or as a high frequen¬ 
cy amplifier and second detector, in 
storage battery or a-c operated receiv¬ 
ers, The ratings and eleotrical char¬ 
acteristics are identical with those of 
the type 6F7. 

RATINGS 

Heater Voltage (a-o or d-c) 

Heater Current 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate Input 

Triode Section * 2.0 3.5 

Pentode Section* 0.008 max. 3.5 



BOTTOM VIEW OF SOCKET 


6.3 

volts 

0.3 

amp 

Output 

3.0 


12 

nuf 


Plate Voltage 
Screen Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
T ran s c onduc t ano e 
Plate Current 
Screen Current 
Transconductance (at -35 


. - CLASS A 

Triode Section 
100 max. 

-3 

8 

0.016 

500 

3.5 

volts bias) 


Pentode 

Section 


100 

250 max. 

volts 

100 

100 max. 

volts 

•3 -3 min. 

volts 

300 

900 


0.29 

0.85 

megohm 

1050 

1100 

y,mhos 

6.3 

6.5 

ma 

1.6 

1.5 

ma 

9 

10 

umbos 


FREQUENCY CONVERTER 


Triode 

Section 

Maximum Plate Voltage 

100 

Maximum Screen Voltage 


Minimum Grid Bias 

t 

Maximum Oscillator Plate Current(average) 

4 

Typical Operations 


Plate Voltage 

100$ 

Screen Voltage 


Grid Bias 

t 

Plate Resistance 


Conversion Conductance 


Plate Current 

2.4 

Grid Current 

0.15 

Screen Current 



Oscillator Peak Voltage Input 


Pentode Section 


250 

volts 

100 

volts 

■3 # 

volts 

250 

volts 

100 

volts 

•10 A 

volts 

2 

megohm 

300 

urahos 

2.8 

ma 

0 

ma 

0.6 

ma 

7 

volts 


The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected, 

-a-With tube shield connected to cathode and other section connected to ground 
fUsually obtained by means of a grid leak, 

#Grid bias should be at least 3 volts greater than the peak oscillator volt¬ 
age applied to the pentode grid, 

^May be obtained from 250 volt supply through 60000 ohm series resistor* 
AObtained by means of 1700 ohm cathode resistor. 


For additional curves refer to the type 6F7, 
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6Q7 

6Q7G 


f atppgp > 

| 

mm bulb 


« mx.~ 

r'/SST-n 

jT 

»J 

WA 


7/vonsocTm.tax 



RAYTHEON 


DUO-DIODE TRIODE 
DETECTOR AMPLIFIER 
Heater Type 

Metal Bulb-6Q7 Glass Bulb-6Q7G 

The 6Q7 is a duo-diode triode type am¬ 
plifier tube designed for servioe as a 
combined diode detector, AVC rectifier 
and resistance coupled audio frequency 
amplifier in storage battery or a-o op¬ 
erated receivers. 

RATINGS 

Heater Voltage (a-c or d-c) 

Heater Current 
Maximum Plate Voltage 


6Q7 

6Q7G 



BOTTOM VIEWOFJOCKET 
BQ76 -liQ COHtiECT/O/1 
TO#! PIN 

6.3 
0.3 
250 


volts 

amp 

volts 


DIRECT INTERELECTRODE CAPACITANCES - TRIODE SECTION 


Grid to Plate 

Input 

Output 


6Q7*~ 1.5 

5.5 

5 

y-uf 

6Q7G 1.3 

2.7 

4.5 

Mif 

AMPLIFIER - CLASS A - TRIODE 

SECTION 



Plate Voltage 

100 

250 

volts 

Grid Bias 

-1.5 

-3 

volts 

Amplification Factor 

70 

70 


Plate Resistance 

87500 

58000 

ohms 

Transconduotance 

800 

1200 

umhos 

Plate Current 

0.35 

1.1 

ma 


AMPLIFIER - CLASS A - RESISTANCE COUPLED - TRIODE SECTION 


Plate Supply Voltage 

100 

250 

volts 

Grid Bias 

-1.1 

-2 

volts 

Plate Resistor 

0.15 

0.2 

megohm 

Plate Current 

0.25 

0.5 

ma 

Grid Resistor^ 

0.5 

0.5 

megohm 

Voltage Amplification 

35 

43 



DIODE SECTION 

The two diode units are independent of each other and of the triode section 
except for the common cathode. The diodes may be used as a half wave or as 
a full wave rectifier; or one diode may be used as a half wave rectifier for 
detection, and the other diode used as a rectifier to obtain delayed AVC 
voltage. 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

-*WIth shell connected to cathode. 

$For following tube. 
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6R7 

6R7G 


RAYTHEON 


J 6*7 \ 
( cmxp 

urm bulb 

r<r*r 

.i 


11 

13 


7PHmocmg*se 



6R7 

6R7G 


DUO-DIODE TRIODE 
DETECTOR AMPLIFIER 
Heater Type 

Metal Bu.lb-6R7 Glass Bulb-6R7G 

The 6R7 is a duo-diode triode type am¬ 
plifier tube designed for service as a 
combined diode detector, AVC rectifier 
and audio frequency amplifier in storage 
battery or a-c operated receivers. 

RATINGS 

Heater Voltage (a-c or d-o) 

Heater Current 
Maximum Plate Voltage 



BOTTOM MW OF SOCKET 
6P76-flO CONNECTION 
T0*1P)M 

6,3 volts 

0.3 amp 

250 volts 


DIRECT INTERELECTRODE CAPACITANCES - TRIODE SECTION 


Grid to Plate 

Input 

Output 


6R7* 2.5 

5.5 

4.0 

nnf 

6R7G 3.5 

2.5 

4.5 

uuf 

AMPLIFIER - CLASS A - TRIODE 

SECTION 



Plate Voltage 


250 

volts 

Grid Bias 


-9 

volts 

Amplification Factor 


16 


Plate Resistance 


8500 

ohms 

Transconductance 


1900 

umhos 

Plate Current 


9.5 

ma 

Load Resistance 


10000 

ohms 

Power Output (5% second harmonic) 

280 

mw 

AMPLIFIER - CLASS A - RESISTANCE COUPLED 

- TRIODE 

SECTION 


Plate Supply Voltage 
Grid Bias (approximate) 
Plate Resistor 
Plate Current 
Grid Resistor^ 

Voltage Amplification 
Voltage Out put (RMS) + 


250 

-6 

0.05 to 0.1 
2.4 to 1.3 
0.5 
12 
51 


volts 

volts 

megohm 

ma 

megohm 

volts 


DIODE SECTION 


The two diode units are Independent of each other and of the triode section 
except for the common cathode. The diode may be used as a half wave or as 
a full wave rectifier; or one diode may be used as a half wave rectifier for 
detection, and the other diode used as a rectifier to obtain delayed AVC 
voltage. 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

*With shell connected to cathode. 

$For following tube. 
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6S7G 


RAYTHEON 


6S7G 



PENTODE 

REMOTE CUTOFF AMPLIFIER 
Heater Type Glass Bulb 


The 6S7G is a pentode type amplifier 
tube with remote outoff characteristics 
designed for service as a high frequency 
amplifier in storage battery or a-c op¬ 
erated receivers requiring a low heat¬ 
er current tube. 



BOTTOM VIEW OF SOCKET 


RATINGS 


Heater Voltage (a-c or 
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 


6.3 

volts 

0.15 

amp 

250 

volts 

100 

volts 


DIRECT INTERELECTRODE CAPACITANCES* 


Grid to Plate 

Input 

Output 


0,007 max. upf 
4.6 UUf 

7,8 unf 


AMPLIFIER - CLASS A 


Plate Voltage 
Screen Voltage 
Grid Bias 
Suppressor 
Amplification Factor 
Plate Resistance 
T ran s c onduc t an c e 
Plate Current 
Screen Current 
Grid Bias 

(Transconductance = 10 umhos) 


135 

67.5 

-3 

Connected to 

250 volts 

100 volts 

-3 volts 

Cathode at Socket 

850 

min. 

1100 min. 

0,68 

min. 

0.63 min.megohm 

1250 

3.7 

0.9 

-25 


1750 ixmhos 

0.5 ma 

2 ma 

-38.5 volts 


■wV/ith tube shield. 
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6T5 


RAYTHEON 


6T5 



CATHODE RAY TUNING INDICATOR 
Heater Type Glass Bulb 


The 6T5 la a high-vacuum type indicator 
tube with remote cutoff characteristics 
designed for service as a tuning indi¬ 
cator in radio receivers. The shaded 
pattern on the fluorescent target is 
annular in shape. 



BOTTOM VIEW OF SOCKET 


RATINGS 


Heater Voltage (a-c or d-c) 
Heater Current 
Max, Plate Supply Voltage 
Max, Target Voltage 


6.3 volts 
0,3 amp 
250 volts 
250 volts 


TUNING INDICATOR 


Plate Supply Voltage 

250 

volts 

Target Voltage 

250 

volts 

Plate Resistor 

1 

megohm 

Target Current (approximate) 

3 

ma 

Plate Current (zero bias) 

0.24 

ma 

Grid Bias for Min, Shadow Diameter 

-22 

volts 

Grid Bias for Max. Shadow Diameter 

0 

volts 


The 6T5 Is a high vacuum tube designed to visually indicate changes of con¬ 
trol grid bias. With the triode section connected as a d-c amplifier, the 
voltage of the shadow control electrode which is connected to the triode 
plate increases with an increase of control grid bias and causes a reduction 
in shadow diameter. Similarly, a decrease of control grid bias increases 
the shadow diameter. In tuning indicator service the control grid bias is 
obtained from a suitable tap In the AVC network. 
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6T7G-6Q6G 


6T7G-6Q6G RAYTHEON 



DUO-DIODE TRIODE 
DETECTOR AMPLIFIER 
Heater Type Glass Bulb 


The 6T7G/6Q6G Is a duo-diode triode type 
amplifier tube designed for service as a 
combined diode detector, AVO rectifier, 
and audio frequency amplifier in storage 
battery or a-c operated receivers requir¬ 
ing a low heater current tube. The 
6T7G/6Q6G replaces the type 6Q6G, single¬ 
diode triode. 



RATINGS 

Heater Voltage (a-c or d-c) 
Heater Current 
Maximum Plate Voltage 


6.3 volts 
0.15 amp 
250 volts 


DIRECT INTERELECTRODE CAPACITANCES - TRIODE SECTION 


Grid to Plate 


1.3 

WJ.f 

Input 


2.7 

HHf 

Output 


4.5 

HUf 

AMPLIFIER - CLASS A 

- TRIODE SECTION 



Plate Voltage 

135 

250 

volts 

Grid Bias 

-1.5 

-3 

volts 

Amplification Factor 

65 

65 


Plate Resistance 

65000 

62000 

ohms 

Transoonductance 

1000 

1050 

pmhoa 

Plate Current 

0.9 

1.2 

ma 


DIODE SECTION 


The two diode units are independent of each other and of the triode section 
except for the common cathode. The diodes may be used as a half wave or as 
a full wave rectifier; or one diode may be used as a half wave rectifier for 
detection, and the other diode used as a rectifier to obtain delayed AVC 
voltage. 
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6U5 


RAYTHEON 


6U5 


T9-BULB 



CATHODE RAY TUTTING INDICATOR 
Heater Type Glass Bulb 


The 6u5 la a high vacuum type indicator 
tube with remote cutoff characteristics 
designed for service as a tuning indi¬ 
cator in radio receivers. The ratings 
and electrical characteristics are iden¬ 
tical with those of the type 6G5/6H5. 



RATINGS 


BOTTOM VIEW OF SOCKET 


Heater Voltage (a-o or d-c) 

6.3 

volts 

Heater Current 

0.3 

amp 

Naximum Plate Supply Voltage 

250 

volts 

Naximum Target Voltage 

250 

volts 

Minimum Target Voltage 

90 

volts 


TUNING INDICATOR 

Plate Supply Voltage 
Target Voltage 
Plate Resistor 
Target Current (approximate) 
Plate Current (zero Bias) 

Grid Bias (approximate) 

(For Shadow angle = 0° ) 

Grid Lias (approximate) 

(For Shadow angle = 90°) 


100 

200 

250 

volts 

100 

200 

250 

volts 

0.5 

1 

1 

megohm 

4,5 

4.5 

4.5 

ma 

0.19 

0.19 

0.24 

ma 

■8 

-18.5 

-22 

volts 


0 0 0 volts 


The 6U5 is a high vacuum tube designed to visually indicate the effect of 
changing the control grid bias. The shaded pattern produced on the fluores¬ 
cent target varies through an angle from 90° to approximately 0° as the 
control voltage is varied. The voltage on the shadow control electrode, the 
extension of the triode plate between the cathode and target, controls the 
extent of the shaded area. The voltage of the shadow control electrode Is 
determined by the voltage of the control grid of the triode connected as a 
d-c amplifier. Thus the control grid voltage determines the extent of the 
shadow. An increase of control grid bias thus increases the shadow control 
voltage and decreases the shadow while a decrease of bias increases the 
shadow. In practical use the control grid voltage is obtained from a suit¬ 
able point in the AVG network. 
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6U7G 


RAYTHEON 


6U7G 



PENTODE 

REMOTE CUTOFF AMPLIFIER 
Heater Type Glass Bulb 


The 6U7G Is a pentode type amplifier tube 
with remote cutoff characteristics de¬ 
signed for servioe as a high frequency 
amplifier or mixer in storage battery or 
a-c operated receivers. The ratings 
and electrical characteristics are Iden¬ 
tical with those of the type 6D6. 



RATINGS 


BOTTOM VIEW OF SOCKET 


Heater Voltage {a-c or d-c)6.3 volts 

Heater Current 0.3 amp 

Max. Plate Voltage 250 volts 

Max. Screen Voltage 100 volts 

DIRECT INTERELECTRODE CAPACITANCES 

0.007max.* 

4.6 nnf 

9,0 UUf 


Grid to Plate 

Input 

Output 


AMPLIFIER - CLASS A 


Plate Voltage 

100 

250 


volts 

Soreen Voltage 

100 

100 


volts 

Grid Bias 

-3 

-3 


volts 

Suppressor 

Connected to 

Cathode 

at 

Socket 

Amplification Factor 

375 

1280 



Plate Resistance 

0.25 

0.8 


megohm 

Tranaconductance 

1500 

1600 


ixmhos 

Plate Current 

8 

8.2 


ma 

Screen Current 

2.2 

2 


ma 

Grid Bias for Trans conduct ance » 2 iimhos -50 

-50 


volts 

MIXER ■ 

. SUPERHETERODYNE CIRCUIT 




Plate Voltage 

100 

250 


volts 

Soreen Voltage 

100 

100 


volts 

Grid Bias 

-10 

-10 


volts 

Suppressor 

Connected to 

Cathode 

at 

Socket 


The grid bias is not critical with an oscillator peak swing 1 volt less than 
the grid bias. 


The shield in the dome of the tube is connected internally to the cathode. 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

•With tube shield 

For additional curves refer to the type 6D6. 
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6V6G 



RAYTHEON 

TETRODE 

POWER AMPLIFIER 
Heater Type 

Metal Bulb-6V6 Glass Bulb-6V6G 

The 6V6 is a tetrode type power am¬ 
plifier tube designed for service in 
the output stage of storage battery 
or a-c operated receivers. 


ww6 

6V6G 



)6.3 

volts 

0.45 

amp 

300 

volts 

300 

volts 

12.5 

watts 


180 


180 


7 PRO/16 
MTP/UM 
OCTRL BRSE 


UUUUli_JLT Heater Current 0.45 amp BV6G-HL 

Max. Plate Voltage 300 volts w #/ pf 

Max. Screen Voltage 300 volts 

Max. Plate and Screen 
Dissipation (total) 12.5 watts 

\6VeG\ AMPLIFIER - CLASS A 

j stir bulb I Plate Voltage 180 250 

/ \ Screen Voltage 180 250 

\ | Grid Bias* -8.5 -12.5 

I ^ Signal Peak Voltage 8.5 12.5 

ft Amplification Faotor 218 

T— l3“ M _4 S Plate Resistance 52000 

\ * MM 7]** Transconductanoe 4100 

\ / ^ No-Signal Plate Current 29 45 

^ Max.-Signal Plate Current 30 47 

No-Signal Screen Current 3 4.5 

7 ntro?//5 Max.-Signal Screen Current 4 6.5 

OCTRL BRSE Load Resistance 5500 5000 

_ _ Power Output 2 4.25 

nn inn second Harmonic 5.5 4,5 

Ui^lylU f* Third Harmonic 2.5 3.5 

AMPLIFIER - PUSH-PULL - CLASS AB - TWO TUBES 
Plate Voltage 250 300 

Soreen Voltage 250 300 

Grid Bias* -15 -20 

Signal Peak Voltage (grid to grid) 30 40 

No-Signal Plate Current 70 78 

Max. -Signal Plate Current 79 90 

Ho-Signal Screen Current 5 5 

Pax. -Signal Screen Current 12 13.5 

Load Resistance (plate to plate) 10000 8000 

Power Output 8,5 13 

Third Harmonic 3,5 3.5 

Total Harmonics 4 4 

^Transformer or impedance input systems are recommended. If 

coupling is viced, the d-c resistance in the grid circuit should 
0.5 megohm with self-bias, or 0.05 megohm vfith fixed-bias. 

The voltage between heater and cathode should be kept as low t 
where they are not directly connected. 


BOTTOM VIEW OF SOCKET 
6V6G -NO COHHECTIOH 
TO *t PIM 


max, volts 
max. volts 
volts 
volts 


ohms 

watts 

percent 

percent 


ma 

ohms 

watts 

percent 

percent 

resistance 
not exceed 


AVERAGE PLATE CHARACTERISTICS 

Er-6.3* 


m 


AVERAGE CHARACTERISTICS 
__ CLASS A OPERATIOn « 



160 OX ZOO 2BO J80 360 400 4+C 

PLRTE VOLTRGE-VOLTS 


loro REsismncE-iai ohms , 


RAYTHEON ENGINEERING SERVICE 













6V7G 


RAYTHEON 


6V7G 



heater 


DUO-DIODE TRIODE 
DETECTOR AMPLIFIER 
Type Glass Bulb 



The SV7G is a duo-diode triode type am¬ 
plifier tube designed for service as 
combined diode detector, AVO rectifier, 
and a-f amplifier in storage battery or 
a-c operated receivers. The ratings and 
electrical characteristics are identi¬ 
cal v;ith those of type Co. 

RATINGS BOTTOM VIEW OF SOCKET 

heater Voltage (a-c or d-c)6,3 volts 
heater Current 0,3 amp 
Maximum 7late Voltage 250 volts 

DIRECT IMTERELECTRODE CAPACITANCES - TRIODE SECTION 


Grid to Plate 


1.7 


dM-f 

Input 


2.0 


ddf 

Output 


3.5 


dli-f 

AMPLIFIER - CLASS A 

- TRIODE SECTION 




Plate Voltage 

135 

180 

250 

volts 

Grid Bias 

-10.5 

-13.5 

-20 

volts 

Amplification Factor 

8,3 

8.3 

8.3 


Plate Resistance 

11000 

8500 

7500 

ohms 

Transconductance 

750 

975 

1100 

pmhos 

Plate Current 

3.7 

6 

8 

ma 

Load Resistance 

25000 

20000 

20000 

ohms 

Power Output 

75 

160 

350 

mw 


DIODE SECTION 

The two diode units are independent of each other and of the triode sec¬ 
tion except for the common cathode. The diodes may be used as a half wave 
or as a full wave rectifier; or one diode may be used as a half wave rec¬ 
tifier for detection, and the other diode used as a rectifier to obtain 
delayed AVC voltage. 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 
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D-C OUTPUT VOLTRGE-VOLTS(E) 


6W5G 


RAYTHEON 


6W5G 



TWIST DIODE 

PULL WAVE high vacuum rectifier 
H eater Type Glass Bulb 


The 6W5G is a full wave high vacuum 
type rectifier tube designed for service 
in either vibrator type or a-c operated 
power supplies. 


BOTTOM VIEW OF SOCKET 

FULL WAVE RECTIFIER - COHDEUSER OR CHOICE INPUT FILTER 

Heater Voltage (a-c or d-c) 6,3 volts 

Heater Current 0,9 amp 

Maximum A-C Voltage per Plate (RMS) 350 volts 

Maximum D-C Output Current 100 ma 

Maximum D-C Voltage between Heater and Cathode 500 volts 
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6X5 

6X5G 


RAYTHEON 


6X5 

6X5G 


TWIN DIODE 



6fvorteoem.8*5f 


PULL WAVE HIGH VACUUM RECTIFIER 
Heater Type 

Metal Bulb-6X5 Glass Bulb-6X5G 


The 6X5 is a full wave high vacuum type 
rectifier tube designed for service In 
power supplies for storage battery or 
a-c operated receivers. 


FULL WAVE RECTIFIER 

Condenser or Choke Input Filter 



BOTTOM VIEW OF SOCKET 
BX5G~ NO CONNECTION 

to *1 pm. 



Heater Voltage (a-c or d-o) 6.3 volts 

Heater Current 0.6 amp 

Maximum A-C Voltage per Plate (RMS) 350 volts 

Maximum Inverse Peak Voltage 1250 volts 

Maximum D-C Output Current 75 ma 

Maximum D-C Voltage between 

Heater and Cathode 400 volts 

AVERAGE TUBE VOLTAGE DROP 22 volts 

(At 75 raa. output current per plate) 


There are certain 32 volt receivers designed with 6X5G tubes 
operated in series. The filament current value usedin this 
design was 0.5 ampere. Type 6X5G tubes marked "500*under the 
type designation may be obtained for this service. 
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6Y6G 


RAYTHEON 


6Y6G 



TETRODE 

POWER AMPLIFIER 


Heater Type 


Glass Bulb 


qj The 6Y6G is a tetrode type power ampli- 
fier tube designed for service in the 
output stage of a-c operated receivers 
having relatively low plate supply volt¬ 
ages. 



RATINGS 

Heater Voltage (a-c or d-c) 
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 


AMPLIFIER - CLASS A 


Plate Voltage 
Screen Voltage 
Grid Bias 

Signal Peak Voltage 
Amplification Factor 
Plate Resistance (approximate) 
Transconductance 
No-Signal Plate Current 
Max.-Signal Plate Current 
No-Signal Screen Current 
Max.-Signal Screen Current 
Load Resistance 
Second Harmonic Distortion 
Third Harmonic Distortion 
Power Output 



BOTTOM VIEW Of SOCKET 


6.3 

volts 

1.25 

amp 

135 

volts 

135 

volts 


135 

volts 

135 

volts 

-13.5 

volts 

13.5 

volts 

70 


10000 

ohms 

7000 

M.rahos 

58 

ma 

60 

ma 

3 

ma 

17 

ma 

2000 

ohms 

2.5 

percent 

9 

peroent 

3.6 

watts 


The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 
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6Y7G 


RAYTHEON 


6Y7G 



TWIN TRIODE 
POWER AMPLIFIER 

Heater Type Glass Bulb 

The 6Y7G Is a twin trlode type power am¬ 
plifier tube designed for service as a 
Class B amplifier in the output stage of 
storage battery or a-c operated receiv¬ 
ers. The ratings and electrical charac¬ 
teristics are identical with those of 
the type 79. 

RATINGS 


Heater Voltage (a-o or d-o) 
Heater Current 
Maximum Plate Voltage 
Max. Peak Plate Current 
(per plate) 

Max, Av, Plate Dissipation 


6.3 volts 
0.6 amp 
250 volts 
90 ma 

11.Swatts 



AMPLIFIER - CLASS B 


Plate Voltage 


180 

250 

volts 

Grid Bias 


0 

0 

volts 

No-Signal Plate 

Current (per plate) 

3.8 

5.3 

ma 

Load Resistance 

(plate to plate) 

7000 

14000 

ohms 

Power Output 

5.5 

8 

watts 

(With average power input = 380 mw, 

. grid 

to grid) 



The voltage between heater and cathode should be kept as 
low as possible where they are not direotly connected. 


For additional curves refer to the type 79. 
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6ZY5G 


RAYTHEON 


6ZY5G 



TWIN DIODE 

PULL WAVE HIGH VACUUM RECTIFIER 
Heater Type Glass Bulb 


The 6ZY5G is a full wave high vacuum 
type reotifier tube designed for service 
in power supplies for storage battery 
or a-c operated receivers requiring a 
low heater current tube. 


FULL WAVE RECTIFIER 


Heater Voltage (a-c or d-c) 

Heater Current 

Maximum A-C Voltage per Plate (RMS) 
Maximum D-C Output Current 
Maximum Inverse Peak Voltage 
Maximum Peak Plate Current per Plate 
Maximum D-C Voltage between 

Heater and Cathode 


AVERAGE TUBE VOLTAGE DROP (approximate) 
(At 35 ma, output current per plate) 



BOTTOM VIEW Of SOCKET 


6.3 

volts 

0.3 

amp 

350 

volts 

35 

ma 

1000 

volts 

150 

ma 

400 

volts 

16.5 

volts 
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10 


RAYTHEON 


10 



TRIODE 

POWER AMPLIFIER 
Filament Type Glass Bulb 


The 10 Is a triode type amplifier 
tube designed for service in the out¬ 
put stage of power amplifiers. 

RATINGS 

Filament Voltage (a-c or d-c) 
Filament Current 
Maximum Plate Voltage 
Maximum Plate Dissipation 



BOTTOM VIEW OF SOCKET 


7.5 volts 
1.25 amp 
425 volts 
12 v;attc 


I 



DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 

Input 

Output 

AMPLIFIER - CLASS A 


7 

4 

3 


imf 


Plate Voltage 

250 

350 

425 

volts 

Grid Blast 

•23.5 

-32 

-40 

volts 

Signal Peak Voltage 

18.5 

27 

35 

volts 

Amplification Factor 

8 

8 

8 


Plate Resistance 

6000 

5150 

5000 

ohms 

Trans conduct anoe 

1330 

1550 

1600 

umhos 

Plate Current 

10 

16 

18 

ma 

Load Resistance 

13000 

11000 

10200 

ohms 

Power Output 

0.4 

0.9 

1.6 

watts 


AMPLIFIER - CLASS B - TWO TUBES 


Maximum Plate Voltage 

Maximum Plate Current with Signal (per tube) 
Maximum Plate Input with Signal (per tube) 
Maximum Plate Dissipation (per tube)$ 
Typioal Operation: 

Plate Voltage 
Grid Biasf Tapproximate) 

Signal Peak Voltage (approximate) 

No-Signal Plate Current (per tube) 

Max.-Signal Plate Current (per tube) 

Load Resistance (plate to plate) 

Power Output (approximate) 

Driving Power - grid to grid (approx.) 


425 

60 

25 

12 


watts 

watts 


250 

350 

425 

volts 

■28 

-40 

-50 

volts 

110 

120 

130 

volts 

4 

4 

4 

ma 

55 

55 

55 

ma 

4000 

6000 

8000 

ohms 

13 

20 

25 

watts 

2.1 

2.3 

2.5 

watts 


tGrid bias values are given with respect to the mid-point of a-c operated 
filament. If d.o. is used the tabulated values of grid bias should be 

decreased by 5 volts and referred to the negative end of the filament. 

^Averaged over any audio frequency cycle. 
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12A 


RAYTHEON 


12A 



TRIODE 

DETECTOR OR AMPLIFIER 
Filament type Glass Bulb 


The 12-A is atriode type amplifier tube 
designed, for service as a detector or 
amplifier in storage battery operated 
receivers. 



BOTTOM VIEW OF SOCKET 


RATINGS 


Filament Voltage 
Filament Current 
Maximum Plate Voltage 


5.0 d-o volts 
0.25 amp 

180 volts 


DIRECT IITTERELECTRODE CAPACITANCES 


Grid to Plate 

Input 

Output 


7.5 

4 

5 


uuf 


AMPLIFIER - CLASS A 

Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Load Resistance 

Power Output (5 % second harmonic) 


90 

135 

180 

volte 

•4.5 

-9 

-13.5 

volts 

8.5 

8.5 

8.5 


5400 

5100 

4700 

ohms 

1575 

1650 

1800 

ti-mhos 

5 

6.2 

7.7 

ma 

5000 

9000 

10650 

ohms 

0.035 

0.13 

0.285 

watts 


If a grid resistor is used, its value should not exceed 1 megohm. 


DETECTOR - BIASED TYPE 


Plate Voltage 

Grid Bias (approximate) 

Plate Current 


135 180 volte 

-15 -21 volte 

Adjusted to 0.2 ma, with no signal 


DETECTOR - GRID LEAK TYPE 


Plate Voltage 
Grid 

Grid Leak Resistance 
Grid Condenser 


45 volts 

Return to positive filament 
0,25 to 5 megohm 

0.00025 i it 
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12A5 


RAYTHEON 


12A5 



PENTODE 

POWER AMPLIFIER 

Heater Type Glass Bulb 


The 12A5 is a pentode type power ampli¬ 
fier tube having two heaters which may 
be connected in series for a heater 
voltage of 12,6 volts, or connected in 
parallel for a heater voltage of 6.3 volts. 



BOTTOM VIEW OF SOCKET 


RATINGS Series Parallel 

Connection Connection 


Heater Voltage (a-o or d-c) 12,6 6,3 volts 
Heater Current 0.3 0,6 amp 
Maximum Plate Voltage 100 volts 
Maximum Screen Voltage 100 volts 


AMPLIFIER - CLASS A 


Plate Voltage 
Screen Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
T rana c onduct ance 
No-Signal Plate Current 
No-Signal Screen Current 
Load Resistance 
Second Harmonic 
Third Harmonic 
Power Output 


100 

180 

volts 

100 

180 

volts 

■15 

-25 

volts 

70 

85 


41000 

36000 

ohms 

1700 

2400 

M,mhos 

17 

45 

ma 

3 

8 

ma 

4500 

3300 

ohms 

2.5 

6.5 

percent 

9 

8 

percent 

0.7 

3.4 

watts 








12A7 


RAYTHEON 


12A7 



DIODE-PENTODE 
RECTIFIER-POWER AMPLIFIER 
Heater Type Glass Bulb 


The 12A7 is a diode-pentode type tube 
designed for seivice as a half wave rec¬ 
tifier and power amplifier In the out¬ 
put stage of a-o - d-o receivers. 


RATINGS 

Heater Voltage (a-c or d-o) 
Heater Current 

Pentode Section 
Maximum Plate Voltage 
Maximum Screen Voltage 


AMPLIFIER - CLASS A - PENTODE SECTION 



BOTTOM VIEW OF SOCKET 

12.6 volts 

0.3 amp 


135 volts 

135 volts 


Plate Voltage 
Soreen Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Transoonductance 
Plate Current 
Soreen Current 
Load Resistance 
Power Output 


135 

volts 

135 

volts 

■13.5 

volts 

100 


0.102 

megohm 

975 

pmhos 

9 

ma 

2.5 

ma 

13500 

ohms 

0.55 

watts 


HALF WAVE RECTIFIER - RECTIFIER SECTION 


Maximum A-C Plate Voltage (RMS) 

125 

Maximum D-C Output Current 

30 

Average Tube Voltage Drop 

15 

(At 60 ma, output current) 



volts 

ma 

volts 
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12Z3 


RAYTHEON 


12Z3 



DIODE 

HALF WAVE HIGH VACUUM RECTIFIER 
Heater Type Glass Bulb 


The 12Z3 is a half wave high vacuum type 
rectifier tube designed for service in 
a-o - d-o receivers. 


HALF WAVE RECTIFIER 

Condenser or Choke Input Filter 

Heater Voltage (a-c or d-c) 

Heater Current 

Maximum A-C Plate Voltage (RHS) 

Maximum Inverse Peak Voltage 
Maximum D-C Output Current 
Maximum D-C Voltage between 

Heater and Cathode 


AVERAGE TUBE VOLTAGE DROP 
(At 120 ma, output current) 



BOTTOM VIEW OF SOCKET 


12.6 

volts 

0.3 

amp 

250 

volts 

700 

volts 

60 

ma 

350 

V0lt3 

18 

volts 
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15 


RAYTHEON 


15 



Heater Type 


PENTODE 

AMPLIFIER 


Glass Bulb 


The 15 is a pentode type amplifier tube 
designed for service in battery operat¬ 
ed receivers requiring a low voltage 
heater type tube. 



Heater Voltage 

BOTTOM VIEW OF SOCKET 
2.0 d-o volts 

Heater Current 

0.22 

amp 

Max. Plate Voltage 

135 

volts 

Max. Screen Voltage 

67.5 

volts 


DIRECT INTERELECTRODE CAPACITANCES 


Grid to Plate (with shield) 

0.01 max. 

ixnf 

Input 

2.35 

Wif 

Output 

7.8 

HHf 


AMPLIFIER - CLASS A 


Plate Voltage 

67.5 

135 

volts 

Screen Voltage 

67.5 

67.5 

volts 

Grid Bias 

-1.5 

-1.5 

volts 

Amplification Factor 

450 

600 


Plate Resistance 

0.63 

0.8 

megohm 

Transconductance 

710 

750 

prahos 

Plate Current 

1.85 

1.85 

ma 

Screen Current 

0.3 

0.3 

ma 


The voltage between heater and cathode should be as low as possible. It 
should never exceed 22.5 volts. 
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RAYTHEON 


19 


TWIN TRIODE 
POWER AMPLIFIER 

Filament Type Glass Bulb 


The 19 Is a twin triode type power am¬ 
plifier tube designed for service as a 
Class B amplifier in the output stage of 
battery operated receivers. The ratings 
and electrical characteristics, except 
filament current, are identical with 
those of the type 1J6G. 


RATINGS 

Filament Voltage 2.0 d-c volts 
Filament Current 0,26 amp 
Maximum Plate Voltage 135 volts 
Maximum Peak Plate Current (per plate) 50 ma 


AMPLIFIER - CLASS B 


Plate Voltage 


135 

135 

135 

volts 

Grid Bias 


-6 

-3 

0 

volts 

No-Signal Plate Current (per 

plate) 

0,5 

2 

5 

ma 

Load Resistance (plate to plate) 

10000 

10000 

10000 

ohms 

Power Output (approximate) 


1,6 

1.9 

2.1 

watts 

Average Power Input (grid to 

grid) 

0.095 

0.13 

0.1V 

watts 




BOTTOM YIEW OF SOCKET 


For additional curves refer to the type 1J6G. 
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TRIODE 

POWER AMPLIFIER 
Filament Type Glass Bulb 


The 20 is a triode type power amplifier 
tube designed for service in the output 
stage of battery operated receivers. 


RATINGS 



BOTTOM VIEW OF SOCKET 


Filament Voltage 
Filament Current 
Maximum Plate Voltage 


3.0 3.3 d-o volts 

0.125 0.132 amp 

135 volts 


DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 

Input 

Output 


4.1 

nnf 

2.0 

uuf 

2.3 

nnf 


AMPLIFIER - CLASS A 


Plate Voltage 

90 

135 

volts 

Grid Bias 

-16.5 

-22.5 

volts 

Amplification Factor 

3.3 

3,3 


Plate Resistance 

8000 

6300 

ohms 

Trans c onduct ano e 

415 

525 

M-mhos 

Plate Current 

3 

6.5 

ma 

Load Resistance 

9600 

6500 

ohms 

Power Output (5# second harmonio) 

45 

110 

raw 


22 RAYTHEON 


22 





TETROEE 

AMPLIFIER 

Filament Type Glass Bulb 


The 22 is a tetrode type amplifier tube 
designed for servioe as a highfrequenoy 
amplifier in battery operated receivers. 



BOTTOM VIEW OF SOCKET 


RATINGS 


Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Screen Voltage 


3,3 d-o volts 
0.132 amp 

135 volts 

67.5 volts 


DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 

Input 

Output 


0.020 max.# uuf 
3.3 MP-f 

12 ULM-f 


AMPLIFIER - CLASS A 


Plate Voltage 
Screen Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Screen Current 


135 

135 

volts 

45 

67.5 

volts 

■1.5 

-1.5 

volts 

270 

160 


0,725 

0,325 

megohm 

375 

500 

umhos 

1.7 

3.7 

ma 

0.6 

1.3 

ma 


If a grid resistor is used, its value should not exceed 5 megohms with a 
screen voltage of 45 volts,or 1 megohm with a screen voltage of 67.5 volts. 


-*With tube shield 
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RAYTHEON 


24A 



5PBOHQ 
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TETRODE 

DETECTOR OR AMPLIFIER 
I-leater Type Glass Bulb 


The 2 4-A 1b a tetrode type amplifier 
tube designed for service as a detect¬ 
or amplifier In a-c operated receiv¬ 
ers. 


RATINGS 

Heater Voltage (a-c or d-c) 
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 



BOTTOM VIEW OF SOCKET 


2.5 

volts 

1.75 

amp 

250 

volts 

90 

volts 


DIRECT INTERELECTRODE CAPACITANCES 


Grid to Plate 

Input 

Output 


0.007 max,* |iti£ 
5 |A|Af 

10.5 UUf 


AMPLIFIER - CLASS A 


Plate Voltage 
Screen Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Trans c onduc t ano e 
Plate Current 
Screen Current 


180 

25C 

volts 

90 

90 

volts 

■5 

400 

-3 

630 

volts 

0.4 

0.6 

megohm 

1000 

1050 

umhos 

4 

4 

ma 

1.7 

1.7 

ma 


DETECTOR - BIASED TYPE 


Plate Voltage 

Soreen Voltage 

Grid Bias (approximate) 

Plate Load 

Plate Current 


250 

volts 

20 to 

45 volts 

-5 

volts 

0.25 

megohm 

Adjusted to 0.1 ma. with 

no signal 


DETECTOR - GRID LEAK TYPE 


Plate Voltage 
Screen Voltage 
Grid 

Plate Load 


180 max,volts 
20 to 45 volts 
Conventional Grid Leak and Condenser 
0.25 megohm 


The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 


*With tube* shield. 
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25A6 

25A6G 


RAYTHEON 


25A6 

25A6G 



7 PQOttG OCTAL BASE 



PENTODE 

POWER AMPLIFIER 
Heater Type 

Metal Bulb-25A6 Glass Bulb-25A6G 


The 25A6 Is a pentode type power am¬ 
plifier tube designed for service in 
the output stage of a-o-d-c receivers. 
The ratings and electrical character¬ 
istics are identical with those of the 
type 43. 


RATINGS 

Heater Voltage(a-c or d-o)25 volts 
Heater Current 0.3 amp 
Max. Plate Voltage 180 volts 
Max. Soreen Voltage 135 volts 



BOTTOM VIEW DTSOCKET 

25066 - bo connect ion 

TO #1 PIN 


AMPLIFIER - CLASS A 


Plate Voltage 

95 

135 

180 

volts 

Soreen Voltage 

95 

135 

135 

volts 

Grid Bias 

-15 

-20 

-20 

volts 

Amplification Factor (approxJ 90 

85 

100 


Plate Resistance (approx.) 

45000 

35000 

40000 

ohms 

Transconductance 

2000 

2450 

2500 

umhos 

Plate Current 

20 

37 

38 

ma 

Screen Current 

4 

8 

7.5 

ma 

Load Resistance 

4500 

4000 

5000 

ohms 

Total Harmonic Distortion 

11 

9 

10 

percent 

Power Output 

0.9 

2 

2.75 

watts 


Heater to cathode bias should not exceed 90 volts d-o, as measured between 
the negative heater terminal and the cathode. 


For additional curves refer to the type 43. 
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25A7G 


RAYTHEON 


25A7G 




DIODE PENTODE 
RECTIFIER POWER AMPLIFIER 
Heater Type Glass Bulb 


The 25A7G is a diode-pentode type tube 
designed for service as a half wave 
rectifier and power amplifier in the 
output stage of a-c - d-o receivers. 



RATINGS 


BOTTOM VIEW OF SOCKET 


Heater Voltage (a-c or d-c) 
Heater Current 

Pentode Section 
Maximum Plate Voltage 
Maximum Screen Voltage 


25 

volts 

0.3 

amp 

100 

volts 

100 

volts 


AMPLIFIER - CLASS A - PENTODE SECTION 


Plate Voltage 
Soreen Voltage 
Grid Bias 

Amplification Factor 

Plate Resistance 

Transconductance 

Plate Current 

Screen Current 

Load Resistance 

Total Harmonic Distortion 

Power Output 


100 

volts 

100 

volts 

15 

volts 

90 


30000 

ohms 

1800 

umhos 

20.5 

ma 

4 

ma 

4500 

ohms 

9 

peroent 

0.77 

watts 


HALF WAVE RECTIFIER - RECTIFIER SECTION 


Maximum A-C Plate Voltage RMS 
Maximum D-C Output Current 


125 

75 


volts 

ma 
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25B6G 


RAYTHEON 


25B6G 



ALIGNED GRID PENTODE 
POWER AMPLIFIER 
Heater Type Glass Bulb 


The 25B6G is an aligned grid pentode type 
power amplifier tube designed for ser¬ 
vice in the output stage of a-c - d-o 
receivers. 


7 proms 

MEDIUM 
OCTRL BRSE 


Heater Voltage (a-c or d-o) 
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 



BOTTOM W£W OF SOCKET 


AMPLIFIER - CLASS A 


Plate Voltage 
Soreen Voltage 
Grid Bias 
Plate Resistance 
Transconductanoe 
Plate Current 
Soreen Current 
Load Resistance 
Total Harmonics 
Power Output 


95 volts 

95 volts 

-15 volts 

Subjeot to considerable variation 
4000 umhos 

45 ma 

4 ma 

2000 ohms 

10 peroent 

1,75 watts 


The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 


AVERAGE PLATE CHARACTER/ST/CS 


AVERAGE CHARACTERISTICS 
CLASS A OPERATION 

Ef -25'* E p - 95 v E se *9S v E 6 -/S' 
5/6/iPL = >0.6 V PMS 





60 SO /OO >20 UtO 160 >80 200 220 240 

PLRTE VOLTffGE-VOLTS 


W 1.5 20 2.5 3.0 

LOOP RESISTANCE-KZLOMMS/ 
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TETRODE 

POWER AMPLIFIER 
Heater Type 

Metal Bulb-25L6 Glass Bulb-25L6G 


The 25L6 Is a tetrode type power am¬ 
plifier tube designed for service in 
the output stage of a~o - d-o receiv¬ 
ers. 



BOTTOM VIEW OF SOCKET 
25L66M0 CONNECTION 
TO* 1PM 


Heater Voltage (a-c or d-c) 

25 

volts 

Heater Current 

0.3 

amp 

Maximum Plate Voltage 

110 

volts 

Maximum Screen Voltage 

110 

volts 


AMPLIFIER - CLASS A 

Plate Voltage 
Screen Voltage 
Grid Bias* 

Signal Peak Voltage 
Amplification Factor 
Plate Resistance (approx.) 
Transconductance 
No-Signal Plate Current 
Max.-Signal Plate Current 
No-Signal Screen Current 
Max.-Signal Screen Current 
Load Resistance 
Total Harmonic Distortion 
Second Harmonic Distortion 
Third Harmonic Distortion 
Power Output 


110 

110 

volts 

110 

no 

volts 

■7.5 

-7.5 

volts 

7.5 

7.5 

volts 

82 

82 


10000 

10000 

ohms 

8200 

8200 

umhos 

49 

49 

ma 

54 

50 

ma 

4 

4 

ma 

9 

11 

ma 

1500 

2000 

ohms 

11 

10 

percent 

10 

3.5 

percent 

4 

8.5 

percent 

2.1 

2.2 

watts 


The voltage between heater and cathode should not exceed 90 volts, as meas¬ 
ured between the negative end of the heater and the cathode. 


*Transformer or Impedance Input systems are recommended. If resistance 
coupling is used, the d-c resistance in the grid circuit should not exceed 
0.5 megohm with self-bias, or 0.1 megohm with fixed-bias. 
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25Z5 


RAYTHEON 


25Z5 



TWIN DIODE 

HIGH VACUUM RECTIFIER 
VOLTAGE DOUBLER 

Heater Type Glass Bulb 


The 25Z5 Is a high vacuum type rectifi¬ 
er tube designed for servioe as a half 
wave rectifier or voltage doubler in 
a-c - d-o receivers. 


VOLTAGE DOUBLER 

Heater Volbage (a-c or d-o) 

Heater Current 

Maximum A-C Voltage per Plate (RMS) 
Maximum Peak Plate Current 
Maximum D-C Output Current 


HALF-WAVE RECTIFIER 


Without 



BOTTOM VJEW OF SOCKET 


25 

volts 

0.3 

amp 

125 

volts 

500 

ma 

100 

ma 


With 


Heater Voltage (a-c or d-o) 

Heater Current 

Maximum A-C Voltage per Plate (RMS) 
Maximum Peak Current per Plate 
Maximum D-C Output Current per Plate 


Series Resistor Series Resistor* 


25 

25 

volts 

0.3 

0,3 

amp 

125 

250 

volts 

500 

500 

ma 

86 

85 

ma 


As a half-wave rectifier, the two sections may be used either separately or 
connected in parallel. 


*A-C plate voltages greater than 125 volts require the use of a 100 ohm 
series resistor in each plate lead or a 100 ohm series resistor oommon to 
both plates. The latter connection gives somewhat poorer regulation. 
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TWIN DIODE 

HIGH VACUUM RECTIFIER 
VOLTAGE DOUBLER 
Heater Type 

Metal Bulb-25Z6 Glass Bulb-25Z6G 


The 25Z6 is a high vacuum type rectifi¬ 
er tube designed for service as a half¬ 
wave rectifier or voltage doubler in 
a-c - d-o receivers. 


VOLTAGE DOUBLER 

Heater Voltage (a-c or d-c) 

Heater Current 

Maximum A-C Voltage per Plate (RMS) 
Maximum Peak Plate Current 
Maximum D-C Output Current 



BOTTOM VIEW OF SOCKET 
25166-NO CONNSCTIO/1 


TO #1 PIN 


25 

volts 

0.3 

amp 

125 

volts 

500 

ma 

85 

ma 


HALF WAVE RECTIFIER 


Heater Voltage(a-c or d-o) 

Heater Current 

Max, A-C Voltage per Plate (RI.IS) 
Max, Peak Plate Current per Plate 
Max, D-C Output Current per Plate 


Without With 
Series Series 
Resistor Resistor* 

25 25 volts 

0,3 0.3 amp 

126 250 volts 

500 500 ma 

85 35 ma 


As a half-wave rectifier, the two sections may be used either separately or 
connected in parallel. 


*A-C plate voltages greater than 125 volts require the use of a 100 ohm ser¬ 
ies resistor in each plate lead or a 100 ohm series resistor common to both 
plates. The latter connection gives somewhat poorer regulation. 
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26 



TRIODE 

AMPLIFIER 

Filament Type Glass Bulb 


The 26 Is a triode type amplifier tube 
designed for service In a-o operated 
receivers. 


RATINGS 

Filament Voltage (a-c or d-o) 
Filament Current 
Maximum Plate Voltage 


DIRECT INTERELECTRODE CAPACITANCES 



BOTTOM VIEW OF SOCKET 


1,5 volts 
1,05 amp 
180 volts 


Grid to Plate 

Input 

Output 


8.1 Wif 

5,5 tipf 

2.2 litif 


AMPLIFIER - CLASS A 


Plate Voltage 
Grid Blast 

Amplification Factor 
Plate Resistance 
Transoonductanoe 
Plate Current 


90 

-7 

8.3 

8900 

935 

2.9 


135 

-10 

8.3 

7600 

1100 

5.5 


180 

-14.5 

8.3 

7300 

1150 

6.2 


volts 

volts 

nhrnu 

M-mhos 

ma 


tGrid Bias measured from mid-point of a-c operated filament. 


RAYTHEON 
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27 



TRIODE 

DETECTOR OR AMPLIFIER 
Heater Type Glass Bulb 


The 27 Is a trlode type amplifier tube 
designed for servloe as a detector or 
amplifier In a-o operated receivers. 


Heater Voltage (a-o or d-o) 
Heater Current 
Maximum Plate Voltage 

DIRECT INTERELECTRODE CAPACITANCES 



BOTTOM VIEW OF SOCKET 

2.5 volts 

1.75 amp 

250 volts 


Grid to Plate 

Input 

Output 


3.3 

ppf 

3.5 

ppf 

3.0 

ppf 


AMPLIFIER - CLASS A 


Plate Voltage 

90 

135 

180 

250 

volts 

Grid Bias 

-6 

-9 

-13.5 

-21 

volts 

Amplification Factor 

9 

9 

9 

9 


Plate Resistance 

11000 

9000 

9000 

9250 

ohms 

Transconductanoe 

820 

1000 

1000 

975 

prnhos 

Plate Current 

2.7 

4.5 

5.0 

5.2 

ma 


If a grid resistor is used. Its value should not exceed 1 megohm 
DETECTOR - BIASED TYPE 


Plate Voltage 

Grid Bias (approximate) 

Plate Current? 


250 275 max. volts 

-30 -33 volts 

Adjusted to 0.2 ma. with no signal 


DETECTOR - GRID LEAK TYPE 


Plate Voltage 
Grid 

Grid Leak Resistance 
Grid Condenser 


45 volts 

Return to Cathode 
1 to 5 megohms 

0.00025 pf 


The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 


JWith normal maximum signal the average d-c plate current should not exceed 

5 ma. 
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30 



TRIODE 

DETECTOR OR AMPLIFIER 
Filament Type Glass Bulb 

The 30 is a triode type amplifier tube 
designed for service as a detector or 
amplifier In battery operated receivers. 
The ratings ana electrical characteris- 
' tics are identical with those of the 
type 1H4G. 

RATINGS 

Heater Voltage 2,0 d-c volts 

Heater Current 0,060 amp 

Maximum Plate Voltage 180 volts 

DIRECT IHTEHELECTRODE CAPACITANCES 


BOTTOM VIEW OF SOCKET 


U U -«-L Grid to 

Plate 



6.0 

IMMf 

Input 




3.7 

wS 

Output 




2.1 

wf 

AMPLIFIER 

- CLASS A 





Plate Voltage 


90 

135 

100 

volts 

Grid Bias 


-4,5 

-9 

-13.5 

volts 

Amplification Factor 


9.3 

9.3 

9.3 


Plate Resistance 


11000 

10300 

10300 

ohms 

T r an s c on du c t a no e 


850 

900 

900 

[unhos 

Plate Current 


2.5 

3.0 

3.1 

ma 

If a grid resistor is 

used, its value 

should not 

exceed 

2 megohms, 



AMPLIFIER - CLASS B - TWO TUBES 
Maximum Plate Voltage 
Maximum Peak Plate Current (per tube) 

Maximum Ko-Signal Plate Current {per tube) 

Typical Operation: 

Plate Voltage 
Grid Bias 

Ho-Signal Plate Current (per tube) 

Load Resistance (plate to plate) 

Power Outputt 

(With average power input -260 mv,r. grid to grid) 


DETECTOR - BIASED TYPE 


Plate Voltage 

Grid Bias (approximate) 

Plate Current* 

DETECTOR ■ 

Plate Voltage 
Grid 

Grid Leak Resistance 
Grid Condenser 


90 135 180 volts 

-9 -13.5 -18 volts 

Adjusted to 0.2 ma» with no signal 


GRID LEAK TYPE 


45 max. volts 
Returned to positive filament 
1 to 5 megohnpa 
0.00025 Uf 


■fWith one type 30 as driver operated at plate voltage of 157,5 volts, grid 
bias of -11.3 volts,plate load of approximately 18000 ohms,and input trans¬ 
former ratio,primary to 1/2 secondary, of 1,165. Total distortion i3 6% to 7$, 

JWith normal maximum signal the average d-o plate current should not exceed 
2 na. 

For additional curves refer to the type 1H4G. 
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32 
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TETRODE 

DETECTOR OR AMPLIFIER 
Filament Type Glass Bulb 


The 32 is a tetrode type amplifier tube 
designed for service as a detector or 
amplifier in battery operated receiv¬ 
ers. 


RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Soreen Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 

Input 

Output 



BOTTOM VIEW OF SOCKET 


2.0 d-o volts 
0.060 amp 
180 volts 
67.5 volts 


0.015 max.* nuf 
5.3 p.jxf 
10.5 unf 


AMPLIFIER - CLASS A 


Plate Voltage 
Soreen Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Soreen Current 


135 

180 

volts 

67.5 

67.5 

volts 

•3 

610 

-3 

780 

volts 

0.95 

1.2 

megohm 

640 

650 

umhos 

1.7 

1.7 

ma 

0.4 

0.4 

max. ma 


If a grid resistor is used, its value should not exceed 2 megohms. 
DETECTOR - BIASED TYPE 


Plate Supply Voltage 
Screen Voltage 
Grid Bias (approximate) 
Plate Load 
Plate Current 


135 180 

45 67.5 

-4.5 -6 

0.1 megohm or equivalent 
Adjusted to 0,2 ma. with 


volts 
volts 
volts 
impedance 
no signal 


DETECTOR - GRID LEAK TYPE 


Plate Voltage 
Soreen Voltage 
Grid 

Plate Load 

Grid Leak Resistance 

Grid Condenser 


135 volts 

Up to 45 volts 

Return to positive filament 
0,1 megohm or equivalent impedance 
1 to 5 megohm 

0.00025 n£ 


*With tube shield. 
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33 



PENTOEE 

POWER AMPLIFIER 

Filament Type Glass Bulb 


The 33 is a pentode type power ampli¬ 
fier tube designed for servioe in the 
output stage of battery operated re¬ 
ceivers. 


RATINGS 



BOTTOM VIEW OF SOCKET 


5 peona 

MEOBPSE 


% r 


Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Soreen Voltage 


2.0 d-o volts 
0.26 amp 
180 volte 
180 volts 


AMPLIFIER - CLASS A 


Plate Voltage 

135 

180 

volts 

Soreen Voltage 

135 

180 

volts 

Grid Bias 

-13.5 

-18 

volts 

Amplification Factor 

70 

90 


Plate Resistance 

50000 

55000 

ohms 

T rans conduct anc e 

1450 

1700 

Umhos 

Plate Current 

14.5 

22 

ma 

Screen Current 

3 

5 

raa 

Load Resistance 

7000 

6000 

ohms 

Power Output {1% total distortion) 

0.7 

1.4 

watts 
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34 





PENTODE 

REMOTE CUTOFF AMPLIFIER 
Filament Type Glass Bulb 


The 34 is a pentode type amplifier 
tube with remote cutoff characteris¬ 
tics designed for service as a high 
frequency amplifier or mixer in bat¬ 
tery operated receivers. 


RATINGS 

Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Soreen Voltage 


DIRECT INTERELECTRODE CAPACITANCES 


Grid to Plate 

Input 

Output 



BOTTOM VIEW OF SOCKET 


2.0 d-o volts 
0.060 amp 

180 volts 

67.5 volts 


0.015 max,* [l\x£ 
6 HUf 

11.5 MUf 


AMPLIFIER - CLASS A 


Plate Voltage 

67.5 

135 

180 

volts 

Soreen Voltage 

67.5 

67.5 

67.5 

volts 

Grid Bias 

-3 

-3 

-3 

volts 

Amplification Factor 

224 

360 

620 


Plate Resistance 

0.4 

0.6 

1 

megohm 

Trans c onduct anoe 

560 

600 

620 

umhos 

Plate Current 

2.7 

2.8 

2.8 

ma 

Screen Current 

1.1 

1.0 

1.0 

ma 

Transconductanoe 

15 

15 

15 

umhos 

(At -22.5 volts bias) 





MIXER - 

SUPERHETERODYNE 

CIRCUIT 



Plate Voltage 

67.5 

135 

180 

volts 

Screen Voltage 

67.5 

135 

180 

volts 

Grid Bias {approximate)t 

-5 

-5 

-5 

volts 


fThe grid bias shown is minimum for an oscillator peak voltage of 4 volts 
*With tube shield. 
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RAYTHEON 


35-51 





TETRODE 

REMOTE CUTOFF AMPLIFIER 
Heater Type Glass Bulb 


The 35/51 Is a tetrode type amplifier 
tube with remote cutoff oharaoteris- 
tios designed for servioe as a high 
frequency amplifier or mixer in a-o 
operated receivers. 



RATINGS 


BOTTOM YIEW OF SOCKET 


Heater Current 
Maximum Plate Voltage 
Maximum Soreen Voltage 


a-o) 

2.5 

volts 


1.75 

amp 


250 

volts 


90 

volts 


DIRECT INTERELEOTRODE CAPACITANCES 

Grid to Plate 

Input 

Output 


0.007 max,* nnJP 
5 uuf 

10.5 uiif 


AMPLIFIER - GLASS A 


Plate Voltage 

180 

250 

volts 

Soreen Voltage 

90 

90 

volts 

Grid Bias 

-3 min. 

-3 rain. 

volts 

Amplification Faotor 

305 

420 


Plate Resistance 

0,3 

0.4 

megohm 

T rans o ondu c t ano e 

1020 

1050 

umhos 

Plate Ctirrent 

6.3 

6.5 

ma 

Soreen Coir rent 

2.5 

2.5 

ma 

Tranaconduetanoe 

2 

2 

umhos 


(At -42,5 volts bias) 


MIXER - SUPERHETERODYNE CIRCUIT 


Plate Voltage 

Soreen Voltage 

Grid Bias (approximate) 


250 volts 

90 volts 

-7 volts 


The grid bias is not critical with an osoillator peak voltage 1 volt less 
the grid bias. 

The voltage between heater and cathode should be kept as low as possible 
where they are not direotly connected. 


*With tube shield. 
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36 





TETRODE 

DETECTOR OR AMPLIFIER 
Heater Type Glass dulb 

The 36 is a tetrode type amplifier tube 
designed for service as a high or audio 
frequency amplifier or detector in stor¬ 
age battery or a-c operated receivers. 


RATINGS 

Heater Voltage (a-c or d-o) 
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 

Input 

Output 



BOTTOMVIEW OF SOCKET 
6.3 volts 

0,3 amp 

250 volts 

90 volts 


0.0C7* {JJJ.f 

3.7 H!if 

9.2 W'f 


AIvIPLIFIER - CLASS A 


Plate Voltage 

100 

Screen Voltage 

55 

Grid Bias 

-1.5 

Amplification Factor 

470 

Plate Resistance 

C. 55 

Transoonductanoe 

850 

Plate Current 

Soreen Current 

1.8 


135 

ISO 

250 

volts 

67.5 

90 

90 

volts 

■1.5 

-5 

-3 

volts 

475 

525 

595 


0.475 

0.50 

0.55 

megohm 

1000 

1050 

1050 

pmhos 

2.8 

3.1 

3.2 

ma 



1.7 max. 

r.ia 


DETECTOR - BIASED TYPE 


Plate Supply Voltage 


100 

180 

250 

volts 

Screen Voltage 


55 

67.5 

90 

volts 

Grid Bias (approximate) 


-5 

-6 

-8 

volts 

Plate Load 


0.25 

0.25 

0.25 

megohm 

Plate Current 


Adjusted to 0.1 

ma. with no signal 

DETECTOR - 

GRID 

LEAK TYPE 




Plate Supply Voltage 




135 

volts 

Screen Voltage 




Up to 45 

volts 

Grid 




Return to 

Cathode 

Plate Load 




0.25 

megohm 

Grid Leak Resistance 




2 to 5 

megohm 

Grid Condenser 




0.00025 

nf 

The voltage between heater 

and 

cathode should 

be kept 

as low as 

possible 


where they are not directly connected. 


*With tube shield 
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37 


TRIODE 

DETECTOR OR AMPLIFIER 
Heater Type Glass Bulb 


The 37 Is a triode type amplifier tube 
designed for servioe as a deteotor or 
amplifier In storage battery or a*c 
operated receivers. 


RATINGS 

Heater Voltage (a-o or d-o) 
Heater Current 
Maximum Plate Voltage 


DIRECT INTERELECTRODE CAPACITANCES 


Grid to 

Plate 



2.0 

nuf 

Input 




3.5 

Wlf 

Output 




2.2 

tutf 

AMPLIFIER 

- CLASS A 





Plate Voltage 

90 

136 

180 

250 

volts 

Grid Bias 

-6 

-9 

-13.5 

-18 

volts 

Amplification Factor 

9.2 

9,2 

9.2 

9.2 


Plate Resistance 

11500 

10000 

10200 

8400 

ohms 

Transconduotanoe 

800 

925 

900 

1100 

limhos 

Plate Current 

2.5 

4.1 

4,3 

7.5 

ma 


If a grid resistor is used, its value should not exoeed 1 megohm, 
DETECTOR - BIASED TYPE 


Plate Voltage 90 125 180 250 volts 
Grid Bias (approximate) -10 -15 -20 -28 volts 
Plate Current Adjusted to 0.2 ma, with no signal 

DETECTOR - GRID LEAK TYPE 




BOTTOM VIEW OF SOCKET 

6.3 volts 

0,3 amp 

250 volts 


Plate Voltage 
Grid 

Grid Leak Resistance 
Grid Condenser 


46 volts 

Return to Cathode 
1 to 5 megohms 
0.00025 Hf 


The voltage between heater and cathode should be kept as low as possible 
where they are not direotly connected. 



RAYTHEON ENGINEERING SERVICE 




38 


RAYTHEON 


38 



pentode 

POWER AMPLIFIER 

Heater Type Glass Bulb 


The 30 is a pentode type power amplifi¬ 
er tube designed for service in the out¬ 
put stage of storage battery or a-o op¬ 
erated receivers. 


RATIIJGS 

Heater Voltage (a-c or d-c) 
Heater Current 
Maximum Plate Voltage 
Maximum Screen Voltage 


DIRECT INTERELECTRODE CAPACITANCES 



BOTTOM VIEW OF SOCKET 


0,3 volts 
0.3 amp 
050 volts 
250 volts 


Grid to 

Plate 



0.3 

uuf 

Input 




3.5 

W. if 

Output 




7.5 

u<'.r 

AMPLIFIER 

- CLASS A 





Plate Voltage 

100 

135 

mo 

250 

volt 3 

Screen Voltage 

100 

135 

180 

250 

volts 

Grid Bias-* 

-9 -13.5 

-18 

-25 

volts 

Amplification Factor 

120 

120 

120 

120 


Plate Resistance 

0.14 

0.13 

0.115 

0.1 

megohm 

T rans c onduct an c e 

875 

925 

1050 

1200 

imohos 

Plate Current 

7 

9 

14 

22 

r:.a 

Screen Current 

1.2 

1.5 

2.4 

3.8 

ma 

Load Resistance 

15000 

13500 

11600 

10000 

ohms 

Total Harmonics 

8 

10 

0 

C 

percent 

Power Output 

0.27 

0.55 

1 

2,5 

watts 

The voltage between heater 

and cathode should 

be hept as 

low as 

possible 

where they are not directly connected. 





*The d-c resistance in the 

grid circuit should 

not exoeed 1 

megohm. 
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RAYTHEON 


39-44 


PENTODE 

REMOTE CUTOFF AMPLIFIER 
Heater Type Glass Bulb 


The 39/44 is a pentode type amplifier 
tube with remote cutoff characteristics 
designed for service as a high frequency 
amplifier or mixer in storage battery or 
a-o operated receivers. 


BOTTOM VIEW OF SOCKET 

Heater Voltage (a-c or d-c) 6,3 volts 

Heater Current 0.3 amp 

Maximum Plate Voltage 250 volts 

Maximum Soreen Voltage 90 volts 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 

AMPLIFIER - CLASS A 

Plate Voltage 
Soreen Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Transconductance 
Plate Current 
Soreen Current 
Transconductance 
(At -42,5 volts bias) 

MIXER - SUPERHETERODYNE CIRCUIT 

Plate Voltage 90 180 250 volts 

Screen Voltage 90 90 90 volts 

Grid Bias (approximate)t -7 -7 -7 volts 


The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected, 

tThe grid bias ie not critical with the oscillator peak voltage 1 volt less 
than the grid bias, 

♦With tube shield. 


90 

180 

250 

volts 

90 

90 

90 

volts 

-3 

-3 

-3 


360 

750 

1050 


0,375 

0.75 

1.0 

megohm 

960 

1000 

1050 

{jtmhos 

5.6 

5.8 

5.8 

ma 

1.6 

1.4 

1.4 

ma 

2 

2 

2 

urahos 


0.007 max* uu-f 
3. 5 liU t 

10 lilif 
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40 


TRIODE 

AMPLIFIER 

Filament Type Glass Bulb 


The 40 Is a high mu triode type ampli¬ 
fier tube designed for servloe as a 
resistance coupled amplifier or detec¬ 
tor In storage battery operated re¬ 
covers. BOTTOM VIEW OF SOCKET 


RATINGS 

Filament Voltage 5.0 d-o volts 
Filament Current 0.25 amp 
Maximum Plate Voltage 180 volts 


DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 
Input 
Output 


AMPLIFIER - CLASS A 


Plate Supply Voltage 

135 

180 

volts 

Grid Bias 

-1.5 

-3 

volts 

Plate Resistor 

0.25 

0.25 

megohm 

Amplification Factor 

30 

30 


Plate Resistance 

0.15 

0.15 

megohm 

Transconductanoe 

200 

200 

Umhos 

Plate Current 

0.2 

0.2 

ma 


8.8 

ddf 

3.4 

ddf 

1.5 

uuf 




DETECTOR - BIASED TYPE 


Plate Supply Voltage 

135 180 

volts 

Grid Bias 

-3 -4.5 

volts 

Plate Resistor 

0.25 0.25 

megohm 

DETECTOR - GRID LEAK TYPE 

Plate Supply Voltage 

135 to 180 

volts 

Grid 

Return to Positive 

Filament 

Plate Resistor 

0.25 

megohm 

Grid Leak Resistance 

2 to 5 

megohms 

Grid Condenser 

0.00025 

df 
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PENTODE 

POWER AMPLIFIER 

Heater Type Glass Bulb 


The 41 Is a pentode type power amplifi¬ 
er tube designed for service in the out¬ 
put stage of storage battery or a-c op¬ 
erated receivers. The ratings and 
electrical characteristics are identi¬ 
cal with those of the type 6K6G. 



BOTTOM V/EWOF50CKTT 


UU UU_1—!_ 

Heater Voltage (a-c or 

’ d-c) 


6.3 

volts 


Heater Current 



0.4 

amp 


Maximum Plate Voltage 



250 

volts 


Maximum Soreen Voltage 


250 

volts 

AMPLIFIER - GLASS A 





Plate Voltage 

100 

135 

180 

250 

volts 

Screen Voltage 

100 

135 

180 

250 

volts 

Grid Bias 

-7 

-10 

-13.5 

-18 t 

volts 

Amplification Factor (approx.) 150 

150 

150 

150 


Plate Resistance 

(approx.) 103500 

94000 

81000 

68000 

ohms 

T rans conduct anoe 

1450 

1600 

1850 

2200 

pmhos 

Plate Current 

9 

12.5 

18.5 

32 

ma 

Screen Current 

1.6 

2.2 

3 

5.5 

ma 

Load Resistance 

12000 

10400 

9000 

7600 

ohms 

Total Harmonic Distortion 10 

10 

10 

10 

percent 

Power Output 

0.33 

0.75 

1.5 

3.4 

watts 


Transformer or impedance input coupling devices are recommended. If resis¬ 
tance coupling is used, the d-c resistance in the grid circuit should not 
exceed 1 megohm with self-bias, or 0.1 megohm with fixed-bias. 


The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 


tA bias of -16.5 volts and a load resistance of 7000 ohms will give power 
output of 3.2 watts with 7$ total harmonic distortion. 


For additional ourves refer to the type 6K6G. 
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PENTODE 

POWER AMPLIFIER 

Heater Type Glass Bulb 

The 42 is a pentode type power ampli¬ 
fier tube designed for service in the 
| §[ output stage of storage battery or 
a-c operated receivers. The ratings 
1.^9 and electrical characteristics are 
& ■ identical with those of the types 6F6 
and 6F6G, 

RATINGS 



B0T7VM VIEW 0F50CKE T 


Heater Voltage (a-c or d-o) 

6.3 

volts 

Heater Current 

0.7 

amp 

Maximum Plate Voltage 

315 

volts 

Maximum Screen Voltage 

315 

volts 


AMPLIFIER - CLASS A 


Pentode Connection Triode Connection 



Plate Voltage 


250 

315 

250 max. 

volts 


Screen Voltage 


250 

315 


volts 


Grid Bias 


-16.5 

-22 

-20 

volts 


Amplification Factor 200^ 

200j 

7 



Plate Resistance 

800001 750001 

2600 

ohms 


Transconduotance 

2500 

2650 

2700 

nmhos 


Plate Current 


34 

42 

31 

ma 


Screen Current 


6.5 

8 


ma 


Load Resistance 


7000 

7000 

4000 

ohms 


Total Harmonic 

Dist. 

7 

7 

5 

peroent 


Power Output 


3 

5 

0,85 

watts 


AMPLIFIER - CLASS 

AB - TWO TUBES 




Pentode Connection 

Triode Connectiont 



Fixed-Bias 

Self. 

-Bias 

Fixed-Bias 

Self-Bias 


Plate Voltage 

375 max. 

375 

max. 

350 max. 

350 max. 

volts 

Screen Voltage 

250 max. 

250 

max. 



volts 

Grid Bias 

-26 min. 



-38 


volts 

Self-Bias Resistor 

340 

min. 


730 min. 

ohms 

Signal Pic. Volt. 

(G to G) 82 

94 


123 

132 

volts 

No-Signal Plate 

Current 34 

54 


45 

50 

ma 

No-Signal Screen Current 5 

8 




ma 

Load Resistance 

(P to P) 10000 

10000 

6000 

10000 

ohms 

Total Harmonic 

Dist. 5 

5 


7 

7 

peroent 

Power Output (approx.)# 19* 

19A 


18** 

14f 

watts 


#With one 42 triode connected as driver operated at plate voltage of 250 volts 
grid bias of -20 volts and plate load of approximately 10000 ohms. 


*Input transformer ratio, primary to l/2 secondary = 3.32 

AInput transformer ratio, primary to 1/2 secondary = 2.5 

**Input transformer ratio, primary to l/2 secondary = 1.67 

fInput transformer ratio, primary to 1/2 secondary = 1.29 

♦Screen connected to plate. 

^Approximate 


For additional ourves refer to the type 6F6G. 
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PENTODE 

POWER AMPLIFIER 

Ileater Type Glass Bulb 


The 43 Is a pentode type power ampli¬ 
fier tube designed for service in the 
output stage of a-c - d-c receivers. 
Tie ratings and electrical character¬ 
istics are identical with those of the 
types 25A6 and 25A6G. 



BOTTOM VIEW OF SOCKET 


RATINGS 


Ileater Voltage (a-c or d-c) 

25 

volts 

Ileater Current 

0.3 

amp 

Maximum Plate Voltage 

180 

volts 

Maximum Screen Voltage 

135 

volts 


AMPLIFIER - CLASS A 


Plate Voltage 
Screen Voltage 
Grid Bias 

Amplification Factor (approximate) 
Plate Resistance (approximate) 

Trans conduct anoe 

Plate Current 

Screen Current 

Load Resistance 

Total Harmonic Distortion 

Power Output 


95 

135 

180 

volts 

95 

135 

135 

volts 

•15 

-20 

-20 

volts 

90 

85 

100 


45000 

35000 

40000 

ohms 

2000 

2450 

2500 

M-mhos 

20 

37 

38 

ma 

4 

8 

7.5 

ma 

4500 

4000 

5000 

ohms 

11 

9 

10 

percent 

0.9 

2 

2.75 

watts 


Heater to cathode bias should not exoeed 90 volts d-c, as measured between 
the negative heater terminal and the cathode. 


For additional curves refer to the type 25A6G. 
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TRIODE 

TT POWER AMPLIFIER 

Filament Type Glass Bulb 


^ The 45 Is a triode type amplifier tube 
designed for service in the output 
i^|»3tage of a-c operated receivers. 




RATINGS 




Heater Voltage (a-c or d-c) 
Heater Current 
Maximum Plate Voltage 


DIRECT I1TTERELEGTR0DE CAPACITANCES 


Grid to Plate 

Input 

Output 



BOTTOM VIEW OF SOCKET 


2.5 volts 

1.5 amp 

275 volts 


7 

4 

3 Li [if 


AMPLIFIER - CLASS A 


Plate Voltage 

180 

250 

275 

volts 

Grid Blast 

-31.5 

-50 

-56 

volts 

Amplification Factor 3,5 

3,5 

3.5 


Plate Resistance 

1650 

1610 

1700 

ohms 

T rans c onduc t anc e 

2125 

2175 

2050 

umbos 

Plate Current 

31 

34 

56 

ma 

Load Resistance 

2700 

3900 

4600 

ohms 

Power Output { 5 % 

second harmonic) 0,825 

1,6 

2 

watts 


AMPLIFIER - PUSH-PULL - CLASS 

AB - TWO 

TUBES 



Fixed-Bias 


Self-Bias 


Plate Voltage 

275 


275 

volts 

Grid Blast 

-68 



volts 

Self-Bias Resistor 


775 

ohms 

Ho-Signal Plate 1 

Current (per tube) 14 


36 

ma 

Max,-Signal Plate Current (per tube) 69 


45 

ma 

Load Resistance 

(plate to plate) 3200 


5060 

ohms 

Total Harmonic Distortion 5 


5 

percent 

Power Output 

18 


12 

v^atts 

Average Power Input (grid to grid) 656 


461 

mvr 


fGrid Bias measured from mid-point of 


a-c operated filament. 
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DUAL GRID TRIODE 
POWER AMPLIFIER 
Filament Type Glass Bulb 


The 46 is a dual grid type power am¬ 
plifier tube designed for service in 
the output stage of a-o operated re¬ 
ceivers. 


RATINGS BOTTOM Y/EW OF SOCKET 

Filament Voltage (a-c or d-o) 2.5 volts 

Filament Current 1.75 amp 


AMPLIFIER - CLASS B - TWO TUBES 

Grid #1 Connected to Grid #2 

Maximum Plate Voltage 400 volts 

Maximum Peak Plate Current (per tube) 200 ma 

Maximum Average Plate Diss. (per tube) 10 watts 

Typioal Operation* 

Plate Voltage 300 

Grid Blast 0 

No-Signal Plate Current (per tube) 4 

Load Resistance (plate to plate) 5200 

Power Output (approximate) 16 

Average Power Input (grid to grid) 950 


AMPLIFIER - CLASS A 

Grid #2 Connected to Plate 


Plate Voltage 

250 max. 

volts 

Grid Blast 

-33 

volts 

Amplification Factor 

5.6 


Plate Resistance 

2380 

ohms 

Transconduotanoe 

2350 

pmhos 

Plate Current 

22 

ma 

Load Resistance 

6400$ 

ohms 

Power Output (5# second harmonic) 

1.25 

watts 


tOrid bias measured from mid-point of a-c operated filament. 

^Approximately twice tills value Is recommended when the tube is used as a 
driver for a Class B stage. 


400 

volts 

0 

volts 

6 

ma 

5800 

ohms 

20 

watts 

650 

mw 
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PENTODE 

POWER AMPLIFIER 
Filament Type Glass Bulb 


The 47 ie a pentode type power am¬ 
plifier tube designed for service 
in the output stage of a-c operated 
receivers. 


STINGS bottom VIEW OF SOCKET 


Filament Voltage (a-c or d-c) 

2.5 

volts 

Filament Current 

1.75 

amp 

Maximum Plate Voltage 

250 

volts 

Maximum Screen Voltage 

250 

volts 



AMPLIFIER - GLASS A 


Plate Voltage 

250 

volts 

Screen Voltage 

250 

volts 

Grid Blast 

-16.5 

volts 

Amplification Factor 

150 


Plate Resistance 

60000 

ohms 

Transconductance 

2500 

ixmhos 

Plate Current 

51 

ma 

Screen Current 

6 

ma 

Load Resistance 

7000 

ohms 

Total Harmonic Distortion 

6 

peroent 

Power Output 

2.7 

watts 


*Grid bias measured from raid-point of a-o operated filament. 
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RAYTHEON 


48 



PENTODE 

POWER AMPLIFIER 
Heater Type Glass Bulb 


The 48 Is a pentode type power am¬ 
plifier tube designed for service 
in the output stage of d-o receivers. 




BOTTOM VIEW OF SOCKET 

Heater Voltage (a-c or d-c) 

30 

volts 

Heater Current 

0.4 

amp 

Maximum Plate Voltage 

125 

volts 

Maximum Screen Voltage 

100 

volts 



AMPLIFIER - CLASS A 

Pentode Connection 


Triode Connectionf 


Plate Voltage 
Screen Voltage 
Grid BiasJ 

Amplification Factor 
Plate Resistance 
Transconduotanoe 
Plate Current 
Screen Current 
Load Resistance 
Total Harmonic Dist. 
Power Output 


96 

125 

96 

100 

-19 -20 

Subject to 

Considerable 

Variation 

3800 

3900 

52 

56 

9 

9.5 

1500 

1500 

9 

9 

2 

2.5 


80 

125 

volts 

volts 

■20 

2.5 

-32.5 

2.5 

volts 

760 

675 

ohms 

3300 

3700 

pmhos 

31 

52 

ma 

ma 

ohms 

percent 

watts 


AMPLIFIER - CLASS A - PUSH-PULL - TWO TUBES 


Plate Voltage 
Screen Voltage 
Grid Bias 

No-Signal Plate Current (per tube) 
Load Resistance (plate to plate) 
Total Harmonic Distortion 
Power Output 


Pentode Connection Triode Connectionf 


125 

125 

volts 

100 


volts 

20 

-32.5 

volts 

56 

52 

ma 

3000 

1250 

ohms 

9 

2 

peroent 

5 

2.1 

watts 


The voltage between heater and cathode should not exceed 90 volts where 
they are not directly connected. 

$The d-o resistance in the grid circuit should not exceed 10000 ohms. 
fSoreen Grid connected to plate 
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49 



DUAL GRID TRIODE 
POWER AMPLIFIER 

Filament Type Glass Bulb 


The 49 is a dual grid type power am¬ 
plifier tube designed for service in 
the output stage of battery operated 
receivers. 


RATINGS 



BOTTOM VIEW OF SOCKET 


Filament Voltage 
Filament Current 
Maximum Plate Voltage 


2.0 d-c volts 
0.12 amp 
180 volts 


AMPLIFIER - CLASS B - TWO TUBES 

Grid #1 connected to Grid #2 


Maximum Plate Voltage 


180 

volts 

Maximum Peak Plate Current (per tube) 


50 

ma 

Typical Operation! 




Plate Voltage 

135 

180 

volts 

Grid (#1 and #2) Bias 

0 

0 

volts 

No-SIgnal Plate Current (per tube) 

1.3 

2 

ma 

Load Resistance (plate to plate) 

8000 

12000 

ohms 

Power Output (approximate) 

2.3 

3.5 

watts 

AMPLIFIER - CLASS A 




Grid #2 connected 

to plate 



Plate Voltage 


135 max. 

volts 

Grid (#1) Bias 


-20 

volts 

Amplification Factor 


4.7 


Plate Resistance 


4175 

ohms 

Transconductance 


1125 

ohms 

Plate Current 


6 

ma 

Load Resistance 


11000* 

ohms 

Power Output (approximate) 


0.17 

watts 

^Approximately twice this value Is recommended 

when the 

tube is used as a 


driver for a Class B stage. 
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50 



TRIODE 

POWER AMPLIFIER 
Filament Type Glass Bull? 


The 50 is a triode type power am¬ 
plifier tube designed for service 
in the output stage of radio re¬ 
ceivers. 


RATINGS 


Filament Voltage (a-c or d-o) 
Filament Current 
Maximum Plate Voltage 


AMPLIFIER - GLASS A 


Plate Voltage 

300 

350 

400 

450 

volts 

Grid Blast -54 

-63 

-70 

-84 

volte 

Amp, Faotor 

3.8 

3.8 

3.8 

3.8 


Plate Resistance 

2000 

1900 

1800 

1800 

ohms 

Transconductanoe 

1900 

2000 

2100 

2100 

pmhos 

Plate Current 

35 

45 

55 

55 

ma 

Load Resistance 

4600 

4100 

3670 

4350 

ohms 

Power Output 

1.6 

2.4 

3.4 

4.6 

watts 


( 5 % second harmonic) 



BOTTOM VIEW OF SOCKET 


7.5 volts 
1.25 amp 
450 volts 


Self-Bias is recommended for all operating -conditions. 

The d-c resistance in the grid circuit should not exceed 10000 ohms. 


fGrid Bias measured from mid-point of a-o operated filament. 
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52 



5PeONG 
MED BASE 


r 




Li 

ft 


DUAL GRID TRIODE 
POWER AMPLIFIER 

Filament Type Glass Bulb 


The 52 is a dual grid type power am¬ 
plifier tube designed for service in 
the output stage of storage battery op¬ 
erated receivers. 


RATINGS 



Filament Voltage (a-c or d-c) 

BOTTOM VIEW OF SOCKET 
6.3 volts 

Filament Current 

0.3 

amp 

Maximum Plate Voltage 

180 

volts 


AMPLIFIER - CLASS B - TWO TUBES 

Grid #1 connected to Grid #2 


Maximum Plate Voltage 
Maximum Peak Plate Current (per tube) 
Typloal Operation: 

Plate Voltage 

Grid (#1 and #2) Bias 

No-Signal Plate Current (per tube) 

Load Resistance (plate to plate) 

Power Output 


180 

volts 

75 

ma 

180 

volts 

0 

volts 

1.5 

ma 

10000 

ohm 

5 

watts 


AMPLIFIER - CLASS A 

Grid #2 connected to plate 


Plate Voltage 

100 

110 max. 

volts 

Grid (#1) Bias 

0 

0 

volts 

Amplification Factor 

5.2 

5.2 


Plate Resistance 

1900 

1750 

ohms 

Transconductance 

2700 

3000 

umhos 

Plate Current 

37 

43 

ma 

Load Resistance 

2000 

2000 

ohms 

Power Output* 

1.2 

1.5 

watts 


*Driving power will be required in either single tube or push-pull oper¬ 
ation. One type 6A4/LA is recommended as a driver tube. An input trans¬ 
former ratio, primary to l/2 secondary, of 3,0, with a 3000 ohm resistor 
connected across each half of the secondary is recommended. 
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53 


TWIN TRIODE 
POWER AMPLIFIER 
Heater Type Glass Bulb 


The 53 Is a twin trlode type amplifi¬ 
er tube designed for service as a 
Class B amplifier in the output stage 
of a-o operated receivers. 


RATINGS 

Heater Voltage (a-o or d-o) 

Heater Current 
Maximum Plate Voltage 
Maximum Peak Plate Current 
Maximum Average Plate Dissipation 


AMPLIFIER - CLASS B 

Plate Voltage 
Grid Bias 

No-Signal Plate Current (per plate) 

Load Resistance (plate to plate) 

Power Output (approximate) 

(With average power input « 350 raw. grid to grid) 




BOTTOM VIEW OF SOCKET 


2.5 

volts 


2.0 

amp 


300 

volts 

>r plate ) 

125 

ma 

;ion 

10 

watts 

250 

300 

volts 

0 

0 

volts 

14 

17.5 

ma 

8000 

10000 

ohms 

8 

10 

watts 


AMPLIFIER - CLASS A DRIVER 


TRIODES CONNECTED IN PARALLEL 


Plate Voltage 
Grid Blast 
Amplification Faotor 
Plate Resistance 
Transconduotanoe 
Plate Current 

Load Resistance - Depends on the design 
Usually between S0000 

Power Output 


250 

294 

volts 

-5 

-6 

volts 

36 

35 


11300 

11000 

ohms 

3100 

3200 

limhos 

6 

7 

ma 

of the following 

Class B 

amplifier. 

and 40000 ohms. 

400 

raw 


tThe d-o resistance in the grid circuit should not exceed 0.5 megohm with 
self-bias or 0.1 megohm with fixed-bias. 


For oharacterlstio curves refer to the types 6A6 and 6N7G. The character¬ 
istics of the 53 are the same as those of the 6A6 and the 6N7G except for 
the heater rating. 
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55 



DUO-DIODE TRIODE 
DETECTOR AMPLIFIER 
Heater Type Glass Bulb 


The 55 Is a duo-diode triode type ampli¬ 
fier tube designed for service as a 
combined diode detector, AVC rectifier 
and audio frequency amplifier in a-o 
operated receivers. 



BOTTOM Vi£W OF SOCKET 


RATINGS 


Heater Voltage {a-o or d-c) 

S.5 

volts 

Heater Current 

1.0 

amp 

Maximum Plate Voltage 

250 

volts 


DIRECT INTERELECTRODE CAPACITANCES - TRIODE SECTION 


Grid to Plate 

1.7 

pM-f 

Input 

2.0 

Ittif 

Output 

3.5 

ULUf 


AMPLIFIER - 

CLASS A - TRIODE 

SECTION 



Plate Voltage 

13 5 

180 

250 

volts 

Grid Bias 

-10.5 

-13.5 

-20 

volts 

Amplification Factor 

8.3 

8.3 

8.3 


Plate Resistance 

11000 

8500 

7500 

ohms 

Transconductance 

750 

975 

1100 

umhos 

Plate Current 

3.7 

6 

8 

ma 

Load Resistance 

25000 

20000 

20000 

ohms 

Power Output 

75 

160 

300 

raw 


DIODE SECTION 

The two diode units are independent of each other and of the triode section 
except for the common cathode. The diodes may be used as a half wave or as 
a full wave rectifier; or one diode maybe used as a half wave rectifier for 
detection and the other diode used as a rectifier to obtain delayed AVC volt¬ 
age. 


For characteristic curves refer to the type 85. The characteristics of the 
55 are the same as those of the 85 exoept for the heater rating. 
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56 



TRIODE 

DETECTOR OR AMPLIFIER 
Heater Type Glass Bulb 


The 56 is a triode type amplifier tube 
designed for service as a detector or 
amplifier in a-o operated receivers. 



- K3) 

BOTTOM VIEW Of SOCKET 


Heater Voltage (a-c or d-c) 

2.5 

volts 

Heater Current 

1.0 

amp 

Maximum Plate Voltage 

250 

volts 


DIRECT INTERELECTRODE CAPACITANCES 


Grid to Plate 


3.2 

MUf 

Input 


3.2 

uuf 

Output 


2.2 

M-Uf* 

AMPLIFIER - CLASS A 

Plate Voltage 

100 

250 

volts 

Grid Biasf 

-5 

-13.5 

volts 

Amplification Factor 

13.8 

13.8 


Plate Resistance 

12000 

9500 

ohms 

T r ans conduct anoe 

1150 

1450 

[ imVi r>« 

Plate Current 

2.5 

5 

ma 


DETECTOR - BIASED TYPE 


Plate Voltage 

Grid Bias (approximate) 

Plate Current 


100 250 volts 

-8 -20 volts 

Adjusted to 0.2 ma, with no signal 


DETECTOR - GRID LEAK TYPE 


Plate Voltage 
Grid 

Grid Leak Resistance 
Grid Condenser 


45 volts 

Return to Cathode 
1 to 5 megohms 
0.00025 \i£ 


The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

tThe d-o resistance in the grid circuit should not exoeed 1 megohm. 


For characteristic curves refer to the type 76. The characteristics of the 
56 are the same as those of the 76 except for the heater rating. 
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57 



PENTODE 

DETECTOR OR AMPLIFIER 
Heater Type Glass Bulb 

The 57 is a pentode type amplifier tube 
designed for service as a detector or 
high frequency amplifier in a-o operat¬ 
ed receivers. 

RATINGS 

Heater Voltage (a-o or d-c) 2.5 volts 

Heater Current 1,0 amp 

Maximum Plate Voltage 250 volts 

Maximum Screen Voltage 100 volts 



BOTTOM VIEW OF SOCKET 


DIRECT INTERELECTRODE CAPACITANCES 


Pentode Connection Triode Connectiont 


Grid to Plate 

0.007 max.# 

2.0 

ti|Xf 

Input 

5.0 

3.0 

uuf 

Output 

6.5 

10.5 

nuf 


AMPLIFIER - CLASS A 


Pentode Connection Triode Connectiont 


Plate Voltage 

100 

250 


250 

volts 

Screen Voltage 

100 

100 



volts 

Grid Bias 

-3 

-3 


-8 

volts 

Suppressor 

Connected to Cathode at Socket 



Amplification Factor 

1185 

1500 min. 


20 approx. 

Plate Resistance 

1 

1.5 min. 


0.0105 megohm 

Transoonduotanoe 

1185 

1225 


1900 

limhoa 

Plate Current 

2 

2 


6.5 

ma 

Screen Current 

0.5 

0.5 



mfl 

Grid Bias (approximate) 

-7 

-7 



volts 

{For cathode current cutoff) 





DETECTOR 

- BIASED TYPE 





Plate Supply Voltage 

100 

100 

250 

250 

volts 

Screen Voltage 

12 

30 

50 

100 

volts 

Grid Bias 

-1.16 

-1.83 

-1.95 

-4.3 

volts 

Cathode Resistor 

18000 

10000 

3000 

10000 

volts 

Suppressor 


Connected to 

Cathode at 

Socket 

Cathode Current (no sig. 

) 0.063 

0.183 

0.65 

0.43 

ma 

Plate Resistor 

1.0 

0.25 

0.25 

0.5 

megohm 


Blocking Condenser 0.01 0.01 0.03 0,03 M-f 

Grid Resistor (for following tube) 1.0 0.5 0.25 0.25 megohm 

R-F Signal Voltage (RMS) 1.05 1.6 1.18 1.37 volts 

Output Peak Voltage 17 17 17 17 volts 

{At grid of following tube with signal modulated 20$) 


The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 


The shield in the dome of the tube is connected internally to the cathode. 


*With tube shield 

tGrids #2 and #3 connected to plate 


For characteristic curves refer to the type 6J7G.The characteristics of the 
57 are the same as those of the 6J7G except for the heater rating. 
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HjwH» 



PENTODE 

REMOTE CUTOFF AMPLIFIER 
Heater Type Glass Bulb 


.The 58 is a pentode type amplifier tube 
with remote cutoff characteristics de¬ 
signed for service as a high frequen¬ 
cy amplifier or mixer in a-c operated re¬ 
ceivers. 


RATINGS 

Heater Voltage (a-c or d-c) 
Heater Current 
Maximum Plate Voltage 
Maximum Soreen Voltage 

DIRECT INTERELECTRODE CAPACITANCES 

Grid to Plate 

Input 

Output 



BOTTOM VIEW OF SOCKET 


2.5 

volts 

1.0 

amp 

250 

volts 

100 

volts 


0.007 max* 

uuf 

5.0 

uu-f 

6.5 

Upf 


AMPLIFIER - CLASS A 


Plate Voltage 

100 


250 


volts 

Screen Voltage 

100 


100 


volts 

Grid Bias 

-3 


-3 


volts 

Suppressor 

Connected 

to 

Cathode 

at 

Socket 

Amplification Factor 

375 


1280 



Plate Resistance 

0.25 


0.8 


megohm 

Trans c onductano e 

1500 


1600 


pmhos 

Plate Current 

8 


8.2 


ma 

Screen Current 

2.2 


2 


ma 

Grid Bias for Transconductance = 2 pmhos 

-50 


-50 


volts 

MIXER - SUPERHETERODYNE 

CIRCUIT 





Plate Voltage 

100 


250 


volts 

Screen Voltage 

100 


100 


volts 

Grid Bias t 

-10 


-10 


volts 

Suppressor 

Connected 

to 

Cathode 

at 

Socket 


The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

The shield in the dome of the tube is connected Internally to the cathode, 

tThe grid bias is not critical with an oscillator peak voltage 1 volt less 
than the grid bias. 

*With tube shield. 


For characteristic curves refer to the types 6D6 and 6UYG. The character¬ 
istics of the 58 are the same as those of the 6D6 and the 6U7G. 
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PENTODE 

TRIPLE GRID POWER AMPLIFIER 
Heater Type Glass Bulb 


The 59 is a triple grid type power 
amplifier tube designed for service 
as a Class A triode,Class A pentode 
or Class Btriode power amplifier in 
the output stage of a-c operated re¬ 
ceivers. 


RATINGS 



BOTTOM VIEW OF SOCKET 


Heater Voltage (a-c or d-c) 

2.5 

volts 

Heater Current 

2.0 

amp 

Maximum Plate Voltage - Class A 

250 

volts 

Maximum Plate Voltage - Class B 

400 

volts 

Maximum Screen Voltage 

250 

volts 


AMPLIFIER - CLASS A 

Triode Connectiont Pentode Connectionj 


Plate Voltage 

250 

250 

volte 

Soreen (Grid #2) Voltage 


250 

volts 

Grid (#1) Bias 

-28 

-18 

volts 

Amplification Factor 

6 

100 


Plate Resistance 

2300 

40000 

ohms 

Transconductance 

2600 

2500 

ixmhos 

Plate Current 

26 

35 

ma 

Soreen Current 


9 

ma 

Load Resistance 

5000# 

6000 

ohms 

Total Harmonics 

5 

7 

percent 

Power Output 

1.25 

3 

watts 


AMPLIFIER - CLASS B - TWO TUBES 

Grid #1 connected to grid #2 
Grid #3 connected to plate 


Maximum Plate Voltage 

Maximum Peak Plate Current (per tube) 

Maximum Average Plate Dissipation (per tube) 
Maximum Average Grid (#1 and #2) Dissipation 
Typical Operation: 

Plate Voltage 

Grid (#1 and #2) Bias 

No-Signal Plate Current (per tube) 

Load Resistance (plate to plate) 

Power Output (approximate) 

The voltage between heater and cathode shou 
where they are not directly connected. 



400 

volts 


200 

ma 


10 

watts 

tube) 

1.5 

watts 

300 

400 

volts 

0 

0 

volts 

10 

13 

ma 

4600 

6000 

ohms 

15 

20 

watts 

> kept 

as low as 

possible 


tGrids #2 and #3 connected to plate. 

IGrld #3 connected to cathode. 

*Approximately twice this value is recommended when the tube is used as 
driver for a Class B stage. 
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71A 



TRIODE 

POWER AMPLIFIER 

Filament Type Glass Bulb 


The 71-A is a triode type power ampli¬ 
fier tube designed for service in the 
output stage of storage battery oper- 
ated receivers. 


RATINGS 

Filament Voltage (a-c or d-o) 
Filament Current 
Maximum Plate Voltage 


AMPLIFIER - CLASS A 



BOTTOM VIEW OF SOCKET 


5 volts 

0.25 amp 

180 v olt £• 


Plate Voltage 
Grid Blast 

Amplification Faotor 

Plate Resistance 

Transconduct ance 

Plate Current 

Load Resistance 

Total Harmonic Distortion 

Power Output \&% second harmonic) 


90 

135 

180 

volts 

■16.5 

-27 

-40.5 

volts 

3 

3 

3 


2170 

1820 

1750 

ohms 

1400 

1650 

1700 

limhos 

10 

17.3 

20 

ma 

3000 

3000 

4800 

ohms 

5 

5 

5 

peroent 

125 

400 

790 

mw 


tGrid bias measured from negative end of d-o operated filament. If a grid 
resistor is used, its value should not exceed 0.5 megohm. 
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75 



DUO-DIODE TRIODE 
DETECTOR AMPLIFIER 
Heater ‘Type Glass Bulb 


The 75 is a duo-diode triode type am- v i J SfT ) F 
plifier tube designed for service as a \ A J 
combined diode detector, AVC rectifier \^V V"v 

and resistance coupled audio frequency ZH l fi -A 

amplifier in storage battery or a-c op- \£/ \&) 

erated receivers. The ratings and elec- Dn -n- nki nr - rnnsi-r 
trical characteristics are identical BOTTOM Vfcrt OFSOCKET 
v;ith those of the type 6BGG. 


Heater Voltage (a-c or d-o) 
Heater Current 
Max. Plate Voltage 


DIRECT IMTERELECTRODE CAPACITANCES 

Grid to Plate 

Input 

Output 


TRIODE SECTION 


Plate Voltage 
Grid Bias 

Amplification Factor 
Piste Resistance 
Transconductance 
Plate Current 


DIODE SECTIOH 


The two '"lodes are independent of each other and of the triode seotion ex¬ 
cept for the common cathode. The diodes may be used as a half wave or as a 
full wave rectifier; or one diode may v e used as a half wave rectifier for 
detection and the other diode used as a rectifier to obtain delayed AVC 
voltage. 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 


AVERAGE PLATE CHARACTERISTICS 

TRIODE SECTION 


AVERAGE CHARACTERISTIC 

TRIODE SECTION 



160 200 240 260 320 360 

PLATE VOLTAGE — VOLTS 


-6 -S -tf -3 ~i 
QR/D SIRS-VOLTS 
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PENTODE 

DETECTOR OR AMPLIFIER 
Heater Type Glass Bulb 

The 77 is a pentode type amplifier tube 
designed for service as a detector or 
high frequency amplifier in storage bat¬ 
tery or a-c operated receivers. 


Heater Voltage (a-oord-o) 6.3 volts 



Heater Currant 
Max. Plata Voltage 
Max. Careen Voltage 


250 volts 
100 volts 


DIRECT INTEHELBCTRODE CAPACITANCES 

Grid to Plata 

Input 

Output 

AMPLIFIER - GLASS A 


BOTTOM VIEW OF SOCKET 


0.007 max.* mif 
4.0 Wif 
11 Wif 


Plate Voltage 100 250 volts 

Soreen Voltage 60 100 volts 

Grid Bias -1.5 -3 volts 

Suppressor Connected to Cathode at Socket 

Amplification Factor 715 1500 

Plate Resistance (approx.) 0.65 1.5 megohms 

Transconductanoe 1100 1250 timhos 

Plate Current 1.7 2.3 m& 

Soreen Current 0.4 0.6 ma 

Grid Bias (approx.) -5.5 -7.5 volts 

(For cathode current cutoff) 

DETECTOR - BIASED TYPE 

Plate Supply Voltage 100 250 250 volts 

Soreen Voltage 36 50 100 volts 

Grid Bias -1.95 -1.95 -4.3 volts 

Cathode Resistor 12500 3000 10000 ohms 

Suppressor Connected to Cathode at Socket 

Cathode Current (no signal) 0.155 0.65 0.43 ma 

Plate Resistor 0.25 0.25 0,5 megohm 

Blocking Condenser 0.01 0.03 0.03 iif 

Grid Resistor (for following tube) 0.25 0.25 0.25 megohm 

R-F Signal Voltage (RMS) 1.88 1.18 1.37 volts 

Output Peak Voltage 14 17 17 volts 

(At grid of following tube with signal modulated 20$) 

When a resistor is used in the grid circuit. Its value should not exceed 
1 megohm. 

The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

The internal shield is connected to the screen grid within the tube. 

*With tube shield 


AVERAGE PLATE CHARACTERISTICS 
e~-/oo* 


AVERAGE CHARACTERISTICS 

E f -6.3 V Ep*250* E M ~!00* 
Co— 3 * £ 30PPeessoe m0 




■—I 


390 330 360 400 440 490 -8 


pl are voltage - volts 
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PENTODE 

REMOTE CUTOFF AMPLIFIER 
Heater Type Glass Bulb 

The 78 is a pentode type amplifier tube 
with remote cutoff characteristics de¬ 
signed for service as a high frequency 
amplifier or mixer in storage battery 
or a-o operated receivers. The ratings 
and electrical characteristics are iden¬ 
tical with those of the types 6K7 & 6K7G. 


Heater Voltage (a-c or d-o) 
Heater Current 
Maximum Plate Voltage 
Maximum Soreen Voltage 

DIRECT INTERELECTRODE CAPACITANCES 



BOTTOM VIEW OF SOCKET 


6.3 

0.3 

250 

125 


volts 

amp 

volts 

volts 


Grid to Plate 

Input 

Output 

AMPLIFIER - CLASS A 


0.007 max.* wif 
4.0 jiuf 

11 wit 


Plate Voltage 

90 

180 

260 

250 

volts 

Soreen Voltage 

90 

75 

100 

125 

volts 

Grid Bias 

-3 

-3 

-3 

-3 

min.volts 

Suppressor 


Connected to 

Cathode 

at Sooket 

Amplification Factor 

400 

1100 

1160 

990 


Plate Resistance 

0.316 

1.0 

0.8 

0.6 

megohm 

Transconductance 

1276 

1100 

1460 

1650 

ixmhos 

Plate Current 

5.4 

4 

7 

10.5 

ma 

Screen Current 

1.3 

1 

1.7 

2.6 

ma 

Grid Bias 

(For transconductance = 2 pmhos) 

-38.5 

-32.6 

-42.5 

-52.5 

volts 


MIXER - SUPERHETERODYNE CIRCUIT 


Plate Vpltage 
Soreen Voltage 
Grid Blast 
Suppressor 


250 volts 

100 volts 

-10 volts 

Connected to Cathode at Socket 


The voltage between heater and cathode should be kept as low as possible 
where they are not directly connected. 

The internal shield is connected to the cathode within the tube. 


fThe grid bias is not oritical with an oscillator peak voltage 1 volt less 
than the grid bias. 

*Wlth tube shield. 


For additional curves refer to the type 6K7G. 
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For additional curves refor to the type 6Y7G. 
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TWIN DIODE 

PULL WAVE HIGH VACUUM RECTIFIER 
Filament Type Glass Bulb 


The 80 Is a full wave high vacuum type 
rectifier tube designed for seryice In 
power supplies for a-c operated receiv¬ 
ers. The ratings and characteristics are 
identical with those of types 5Y3G and 
5Y4G. 



BOTTOM VIEW OF SOCKET 


PULL WAVE RECTIFIER - CONDENSER INPUT FILTER 


Filament Voltage 5 a-c volts 
Filament Current 2 amp 
Maximum A-C Voltage per Plate (RMS)350 400 volts 
Maximum Inverse Peak Voltage 1000 1100 volts 
Maximum Peak Plate Current 400 350 ma 
Maximum D-C Output Current 125 110 ma 


FULL WAVE RECTIFIER - CHOKE INPUT FILTER * 

Filament Voltage 
Filament Current 

Maximum A-C Voltage per Plate (RMS) 
Maximum Inverse Peak Voltage 
Maximum Peak Plate Current 
Maximum D-C Output Current 


AVERAGE TUBE VOLTAGE DROP 
(At 135 ma, output current per plate) 


#Input Choke must be at least 20 henrys. An Input Condenser 
of not more than 0,1 \if may be used. 
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DIODE 

HALF WAVE HIGH VACUUM RECTIFIER 
Filament Type Glass Bulb 


The 81 is a high vacuum type half 
wave rectifier tube designed for 
service in high voltage power sup¬ 
plies. 



BOTTOM VIEW OF SOCKET 


HALF WAVE RECTIFIER 
Condenser or Choke Input Filter 


Filament Voltage 

Filament Current 

Maximum A-C Plate Voltage (RMS) 

Maximum D-C Output Current 


7.5 a-c 

volts 

1.S5 

amp 

700 

volts 

85 

ma 


FULL WAVE RECTIFIER - TWO TUBES 
Condenser or Choke Input Filter 


Filament Voltage 
Filament Current per Tube 
Maximum A-C Voltage per Plate (RMS) 
Maximum D-C Output Current 


AVERAGE TUBE VOLTAGE DROP 
(At 170 ma. output ourrent) 


7.5 a-c 

volts 

1,25 

amp 

700 

volts 

170 

ma 

91 

volts 
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TWIN DIODE 

FULL WAVE MERCURY VAPOR RECTIFIER 
Filament Type Glass Bulb 


The 82 Is a full wave mercury vapor 
rectifier tube designed for service 
In power supplies for a-c operated 
receivers. 



BOTTOM VIEW OFSOCKET 


FULL WAVE RECTIFIER 


Filament Voltage 

2.5 a-c 

volts 

Filament Current 

3 

amp 

Maximum A-C Voltage per Plate (RMS) 

500 

volts 

Maximum Inverse Peak Voltage 

1400 

volts 

Maximum Peak Plate Current 

400 

ma 

Maximum D-C Output Current 

125 

ma 

Tube Voltage Drop (approximate) 

15 

volts 


(Independent of output current) 


Shielding of this tube, particularly in sensitive receivers, may be necess¬ 
ary to eliminate objectionable noise. 

Radio frequency chokes (1 mh. or more) connected in series with eaoh plate 
lead and placed within the shielding, if used, are usually necessary in re¬ 
ceivers having high sensitivity. 

Full plate load should not be applied to this tube until the filaments have 
reached their normal operating temperature. Under normal operating condi¬ 
tions the filaments heat quickly when the set is turned on and are ready 
to supply full load current before the tubes In the reoelver require it. 
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TWIN DIODE 

FULL WAVE MERCURY VAPOR RECTIFIER 
Filament Type Glass Bulb 


The 83 is a full wave mercury vapor 
rectifier tube designed for servioe 
In power supplies for a-c operated 
receivers. 



BOTTOM VIEW OF SOCKET 


FULL WAVE RECTIFIER 


Filament Voltage 

5 a-c 

volts 

Filament Current 

3 

amp 

Maximum A-C Voltage per Plate (RMS) 

500 

volts 

Maximum Inverse Peak Voltage 

1400 

volts 

Maximum Peak Plate Current 

800 

ma 

Maximum D-C Output Current 

250 

ma 

Tube Voltage Drop (approximate) 

15 

volts 


(Independent of output current) 


Shielding of this tube, particularly In sensitive receivers, may be necess¬ 
ary to eliminate objectionable noise. 

Radio frequency chokes (1 inh. or more) connected in series with each plate 
lead and placed within the shielding, if used, are usually necessary in re¬ 
ceivers having high sensitivity. 

Full plate load should not be applied to this tube until the filaments have 
reached their normal operating temperature. Under normal operating condi¬ 
tions, the filaments heat quickly when the set is turned on and are ready 
to supply full load current before the tubes In the receiver require it. 
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twit: diode 

FULL WAVE HIGH 7ACUUK RECTIFIER 
Heater Type Glass Bulb 


L* The 83-V Isa full wave high vacuum type 
1^ rectifier tube having a low voltage drop 
, designed for service in power supplies 
delivering high output currents. The ra¬ 
tings and characteristics are identical 
with those of type 5V4G. 



BOTTOM VIEW OF SOCKET 


u 


'"H 


FULL WAVE RECTIFIER - CONDENSER 

OR CHOICE 

INPUT FILTER 


Heater Voltage 


5 a-c 

volts 

Heater Current 


2 

amp 

''axiraum A-C Voltage per Plate 

(BUS) 

400 

volts 

Maximum Inverse Peak Voltage 


1100 

volts 

Maximum Peak Plate Current 


700 

ma 

naxlnrum D-C Output Current 


200 

ma 

AVERAGE TUBE VOLTAGE DROP 
(At 200 ma, output current per 

plate) 

25 

volts 


The cathode Is connected within the tube to the center of 
the heater. 
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TWIN DIODE 

FULL WAVE HIGH VACUUM RECTIFIER 
Heater Type Glass Bulb 


The 84/6Z4 Is a full wave high vacuum 
type rectifier tube designed for service 
in power supplies for storage battery 
or a-c operated receivers. 



FULL WAVE RECTIFIER 

Condenser or Choke Input Filter 


BOTTOM VIEW OF SOCKET 


Heater Voltage (a-c or d c) 

Heater Current 

Maximum A-C Voltage per Plate (RMS) 
Maximum Inverse Peak Voltage 
Maximum D-C Output Current 
Maximum D-C Voltage between 

Heater and Cathode 


6.3 

volts 

0.5 

amp 

350 

volts 

1000 

volts 

60 

ma 

500 

volts 


HALF WAVE RECTIFIER (Plates in Parallel) 
Condenser or Choke Input Filter 


Heater Voltage 6.3 

Heater Current 0.5 

'Maximum A-C Plate Voltage (RMS) 350 

Maximum Inverse Peak Voltage 1000 

Maximiom D-C Output Current 75 

Maximum D-C Voltage between 

Heater and Cathode 500 


volts 

amp 

volts 

volts 

ma 


volts 


AVERAGE TUBE VOLTAGE DROP 22 volts 

(At 75 ma. output current per plate) 
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DUO-DIODE TRIODE 
DETECTOR AMPLIFIER 
Heater Type Glass Bulb 


The 85 is a duo-diode trlode type ampli¬ 
fier tube designed for service as*a com¬ 
bined diode detector, AVC rectifier,and 
audio frequency amplifier in storage 
battery or a-c operated receivers. The 
ratings and electrical characteristics 
are identical with those of the type 
6V7G. 



BOTTOM VIEW OF SOCKET 


RATINGS 


Heater Voltage (a-c or d-c) 

6.3 

volts 

Heater Current 

0.3 

amp 

maximum Plato Voltage 

250 

volts 


DIRECT IITTERELECTRODE CAPACITANCES - TRIODE SECTION 


Grid to Plate 

1.7 

uuf 

Input 

2.0 

nuf 

Output 

3.5 


AMPLIFIER - CLASS A - TRIODE SECTION 




Plate Voltage 

135 

180 

250 

volts 

Grid Eias 

-10.5 

-13.5 

-20 

volts 

Amplification Faotor 

8.3 

8.3 

0.3 


Plate Resistance 

11000 

8500 

7500 

ohms 

Transconductance 

750 

975 

1100 

urahos 

Plate Current 

3.7 

6 

8 

ma 

Lo ad * Re sistance 

25000 

20000 

20000 

ohms 

Power Output 

75 

160 

350 

raw 


DIODE SECTION 

The two diode units are independent of each other and of the triode section 
except for the common cathode. The diodes may be used as a half wave or as 
a full v.ave rectifier; or one diode maybe used as a half wave rectifier for 
detection,and the other diode used as a reotifier to obtain delayed AVC volt¬ 
age. 


The voltage between heater and oathode should be kept as low as possible 
where they are not directly connected. 
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fT PEIITODE 

TRIPLE GRID POWER AMPLIFIER 
Heater Type Glass Bulb 

The '"9 is a triple grid type power ara- 
^ pllfier tube designed for service as a 
^ Class A triode,Class A pentode or Class 
B triode power amplifier in the output 
5^*5 stage of storage battery or a-c operat- 
s i ed receivers. 


RATINGS 

Heater Voltage(a-c or d-e)G,3 volts 

Heater Current 0,4 amp 

maximum Plate Voltage 250 volts 

maximum Screen Voltage 250 volts 

AMPLIFIER - CLASS A - TRIODE CONNECTION 
Grids #2 and #3 connected to 






BOTTOM VIEW OF SOCKET 


Plate Voltage 


160 

180 

250 

volts 

Grid (#1) Bias 


-20 

-22.5 

-31 

volts 

Amplification Factor 


4.7 

4.7 

4.7 


Plate Resistance 


3300 

3000 

2600 

ohms 

Transconductance 


1425 

1550 

1800 

ixmhos 

Plate Current 


17 

20 

32 

ma 

Load Resistance-* 


7000 

6500 

5500 

ohms 

Power Output (5/b second harmonic) 

0.3 

0.4 

0.9 

watts 

AMPLIFIER - 

CLASS A 

- PENTODE 

COIiiiECTION 




Grid #3 

connected 

to cathode 



Plate Voltage 

100 

135 

180 

25C 

volts 

Screen (Grid #2) Voltage 

100 

135 

180 

250 

volt 3 

Grid (#1) Bias 

-10 

-13.5 

-18 

-25 

volts 

Amplification Factor 

125 

125 

125 

125 


Plate Resistance 

104000 

92500 

80000 

70000 

ohms 

Transconductanoe 

1200 

1350 

1550 

1800 

[imhos 

Plate Current 

9.5 

14 

20 

32 

ma 

Screen Current 

1.6 

2.2 

3.0 

5.5 

ma 

Load Resistance 

10700 

9200 

8000 

6750 

ohms 

Total Harmonics 

9 

9 

9 

9 

percent 

Power Output 

0.33 

0.75 

1.5 

3.4 

watts 

AMPLIFIER - 

CLASS B 

- TWO TUBES 




Grid #1 

connected 

to Grid #2 




Grid #3 

connected 

to plate 




Maximum Plato Voltage 2 

Maximum Peak Plate Current (per tube) 9' 

Maximum Average Grid (#1 and #2} Dissipation (per tube) 0 

Typical Operation: 

Plate Voltage 1; 

Grid (#1 and #2) Bias 0 

Mo-Signal Plate Current (per tube) 3 

Load Resistance (plate to plate) 13600 9 

Power Output (approximate) 2.5 3 

The voltage between heater and cathode should be kept as 1 
where they are not directly connected. 

^-Approximately twice this value i3 recommended when the tube 
driver for a Class Li stage. 


180 volts 

0 volts 

3 ma 

9400 ohms 

3.5 watts 

as low as possible 

tube is used as a 
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950 



PETIT ODE 

POWER AMPLIFIER 

Filament Type Glass Bulb 


The 050 is a pentode type power ampli¬ 
fier tube designed for service in the 
output stage of battery operated re¬ 
ceivers. The ratings and electrical 
characteristics are identical with 
those of the type 1J5G. 
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5 PRONG 
MED 


RATINGS 



Filament Voltage 
Filament Current 
Maximum Plate Voltage 
Maximum Soreen Voltage 


2.0 d-c volts 
0.12 amp 
155 volts 
135 volts 


AMPLIFIER - CLASS A 


Plate Voltage 

135 

volts 

Soreen Voltage 

135 

volts 

Grid Bias 

-16.5 

volts 

Amplification Factor 

100 


Plate Resistance 

o.l 

megohm 

Transconductanoe 

1000 

umhos 

Plate Current 

7 

ma 

Screen Current 

2 

ma 

Load Resistance 

13500 

ohms 

Power Output 

450 

mw 

Maximum Signal Voltage (RMS) 

11.7 

volts 
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WD-11 

WX-12 


WD-11 

WX-12 


W P-ll 
T8 BULB 


4 peon a 
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u 
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TtO-BULB 


TRIODE 

DETECTOR OR AMPLIFIER 
Filament Type Glass Bulb 


The WD-11 and WD-12 are trlode type am¬ 
plifier tubes designed for service in 
battery operated receivers. Their rat¬ 
ings and electrical characteristics are 
identical. 


Filament Voltage 1.1 d-o 

Filament Current 0.25 

Maximum Plate Voltage 135 


DIRECT INTERELECTRODE CAPACITANCES 


Grid to Plate 

3,3 


Input 

2.5 

vw£ 

Output 

2.5 

nuf 
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AMPLIFIER - CLASS A 


Plate Voltage 

90 

135 

volts 

Grid Bias 

-4.5 

-10,5 

volts 

Amplification Factor 

Plate Resistance 

6.6 

15500 

6.6 

15000 

ohms 

Transconductance 

425 

440 

pmhos 

Plate Current 

2.5 

3 

ma 


DETECTOR - BIASED TYPE 


Plate Voltage 

Grid Bias (approximate) 

Plate Current 


90 135 volts 

-10,5 -18 volts 

Adjusted to 0.2 ma. with no signal 


DETECTOR - GRID LEAK TYPE 


Plate Voltage 
Grid 

Grid Leak Resistance 
Grid Condenser 


45 volts 

Return to positive filament 
0.25 to 5 megohms 

0.00025 Uf* 
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V99 

X99 


V99 

X99 



TRIODE 

DETECTOR OR AMPLIFIER 
Filament Type Glass Bulb 


The V-99 and X-99 are triode type am¬ 
plifier tubes designed for service in 
battery operated receivers. Their rat¬ 
ings and eleotrioal characteristics are 
Identical. 


RATINGS 

Fil. Voltage 3.0 3.3 d-o volts 
Fil. Current 0.060 0.063 amp 
Max. Plate Voltage 90 volts 


DIRECT INTERELECTRODE CAPACITANCES 


Grid to Plate 

3.3 

WXf 

Input 

2.5 

nnf 

Output 

2.5 



AMPLIFIER - CLASS A 

Plate Voltage 
Grid Bias 

Amplification Factor 
Plate Resistance 
Trans c onduotanoe 
Plate Current 


DETECTOR - BIASED TYPE 


Plate Voltage 

Grid Bias (approximate) 

Plate Current 


90 

-10.5 

Adjusted to 0. 
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90 

volts 

4.5 

volts 

6.6 


15500 

ohms 

425 

pmhos 

2.5 

ma 


volts 

volts 

2 ma. with no signal 


DETECTOR - GRID LEAK TYPE 


Plate Voltage 
Grid 

Grid Leak Resistance 
Grid Condenser 


45 volts 

Return to positive filament 

0.25 to 5 megohms 

0.00025 nf 
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BA 



TV/IJI DIODE 

GAS FILLED FULL WAVE RECTIFIER 
Cold Cathode Type Glass Bulb 


The BA is a gas filled full wave 
rectifier tube of the oold cath¬ 
ode type requiring no heater sup¬ 
ply voltage. It is designed par¬ 
ticularly for service in B battery 
eliminators for radio receivers* 



BOTTOM VIEW OF SOCKET 


FULL V/AVE 

RECTIFIER 



Maximum 

A-C Voltage per Plate (RMS) 

350 

volts 

Maximum 

D-C Output Current 

350 

:.ia 

Maximum 

Peak Plate Current 

1000 

ma 

Maximum 

Inverse Peak Voltage 

1000 

volts 

Minimum 

Starting Peak Voltage 

400 

volts 

Average 

Dynamic Voltage Drop 

80 

vclts 


The type BA tube was developed primarily for use in 3 battery eliminators 
for radio receivers. It has the typical characteristics of all gas filled 
rectifiers as regards a constant voitage drop and ability to handle high 
peak currents. Any tendency of the tube to generate r-f noise may be elim¬ 
inated by proper shielding and filtering. 

The BA is filled with a permanent gas rather than a vapor filling. The tube 
characteristics are independent of the surrounding temperature. 
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BH RAYTHEON BH 



TWIN DIODE 

GAS FILLED FULL WAVE RECTIFIER 
Cold Cathode Type Glass Bulb 


The EH Is a gas filled full wave rec¬ 
tifier tube of the cold cathode type 
requiring no heater supply voltage.lt 
Is designed particularly for service 
In B battery eliminators for radio re¬ 
ceivers. 


FULL WAVE RECTIFIER 


Maximum A-C Voltage per Plate (RMS) 
Maximum D-C Output Current 
Maximum Peak Plate Current 
Maximum Inverse Peak Voltage 
Minimum Starting Peak Voltage 
Average Dynamic Voltage Drop 
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350 

volts 

125 

ma 

400 

ma 

1000 

volts 

350 

volts 

90 

volts 


The type BH tube was developed primarily for use in B battery eliminators 
for radio receivers. It has the typical characteristics of all gas filled 
rectifiers as regards a constant voltage drop and ability to handle high 
peak ourrents. Any tendency of the tube to generate r-f noise may be elim¬ 
inated by proper shielding and filtering. 


The BH Is filled with a permanent gas rather than a vapor filling. The tube 
characteristics are Independent of the surrounding temperature. 
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DIODE 

GAS PILLED HALF WAVE RECTIFIER 
Cold Cathode Type Glass Bulh 


The BR Is a gas filled half wave recti¬ 
fier tube of the cold cathode type re¬ 
quiring no heater supply voltage. It la 
designed for service where It is desir¬ 
able to use a half-wave rectifier. 
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HALF WAVE RECTIFIER 


Maximum A-C Plate Voltage (RMS) 
Maximum D-C Output Current 
Maximum Peak Plate Current 
Maximum Inverse Peak Voltage 
Minimum Starting Peak Voltage 
Average Dynamic Voltage Drop 


300 

volts 

50 

ma 

200 

ma 

850 

volts 

300 

volts 

60 

volts 


The type BR tube was developed primarily for use In vibrator type B supply 
units for automobile receivers. It has the typical characteristics of all 
gas filled rectifiers as regards a constant voltage drop and ability to 
handle high peak currents. Any tendency of the tube to generate r-f noise 
may be eliminated by proper filtering and shielding. The shielding and fil¬ 
tering commonly used to eliminate vibrator noise will usually be sufficient. 


The BR Is filled with a permanent gas rather than a vapor filling. The tube 
characteristics are independent of the surrounding temperature. 
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RESISTANCE TUBES 
FOR BATTERY OPERATED 
TWO VOLT TUBE RECEIVERS 
Octal Base Glass Bulb 

The series of resistance tubes, NB-1 to 
NB-8, Is designed for two volt tube re¬ 
ceivers having filament current drains 
of 300 to 720 milllamperes, In steps of 
60 mil11amperes. 


RATINGS 

Filament 

Type 

Current. 
Drain 

NB-1 

300 

ma 

NB-2 

360 

ma 

NB-3 

420 

ma 

NB-4 

480 

ma 

NB-5 

540 

ma 

NB-6 

600 

ma 

NB-7 

660 

ma 

NB-8 

720 

ma 

have one 

common tap; one 



fa 
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DEVELOPED VJEW 


f KEY 

OF BOSE 


2 volt storage battery; one resistor tap, for use with an air cell; and one 
ballast resistor tap, for use with a 3 volt dry cell pack. The ourve on the 
accompanying sheet shows the typical relation between filament voltage and 
applied voltage, using the tap for dry cell pack. 


The resistors in the NB tubes are operated in air,in a sealed container and 
the moderate ballasting action obtained when the tap for dry cell pack Is 
used Is due only to the change of resistance with temperature of the wire 
used. These resistors operate at a relatively low temperature and their re¬ 
sistance characteristics are permanent if the rated nominal current is not 
exceeded, so that the NB tube should not need replacement because of change 
in characteristics during life. 


The NB tubes are stamped with locating arrows marked "Storage Battery","Air 
Cell" and "Dry Pack" on the base of the tube, as shown in Fig. 1. If a ref¬ 
erence mark is placed on the chassis mid-way between pins #1 and #8 and the 
socket wired, as shown in Fig. 2, a special socket with three keyways or a 
special socket with the keyway drilled out may be used to connect the bat¬ 
tery to the proper tap. In either of the above oases the arrow correspond¬ 
ing to the type of battery used should be lined up with the reference mark. 
A terminal strip may also be provided for connecting the filament battery, 
to the proper tap of the NB tube. In the latter case, the tube is left 
fixed and the filament battery is wired to the proper point on the terminal 


strip. 



TYPE OF BATTERY 


PLACE LOCATING 
KEY IN 


2 volt storage Position A 

Air Cell Position B 

3 volt Dry Cell Pack Position C 


FIG.Z 

BOTTOM OF SPEC1RL SOCKET 



TYPICAL BALLASTING CHARACTERISTIC CURVE 

NB RESISTANCE TUBE 

3 VOLT PRY CELL CONNECTION 
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RESISTANCE TUBE 
FOR A-C - D-C RECEIVERS 
I.Ietal Bulb Octal Base 


The K49C-B is a resistance tube design¬ 
ed for use as a voltage dropping resis¬ 
tor in the filament circuit of a-o -d-c 
receivers, A ballast resistor tap pro¬ 
vides voltage for one or two 6,3 volt 
pilot lamps, 

RATINGS 



BOTTOM VIEW OF SOCKET 
CONNECT PILOT LAMPS 
BETWEEN P/NS *7 & *8 


Voltage Drop at 300 ma. 

Supplies correct filament voltage to; 
3- 6,3 volt 300 ma, tubes and 
2- 25 volt 300 ma. tubes in series 
Pilot Lamp Voltage at 300 maj 

2- 6,3 volt 150 ma. lamps in series 
1- 6.3 volt 200 ma, lamp 
1- 6,3 volt 250 ma. lamp 


49 volts 


10 volts 
6.6 volts 
4. S volts 


When the pilot lamp voltage in an a-c - d-c receiver is taken from a tap on 
the filament voltage dropping resistor, which usually has no ballasting 
action, the peak voltage applied to the pilot lamps at the instant the line 
switch is closed may be several times the rated voltage of the lamps, due 
to the high initial current drawn by the tubes in the set. In order to 
limit this peak voltage to a reasonable value, the resistance of the pilot 
lamp section of a straight resistance tube must be considerably lower than 
that required to operate the lamps at their rated voltage with the tubes 
hot. Thus, with a straight resistance tube, the life of the pilot lamps Is 
shortened by the high peak voltage and the final brilliancy is reduced by 
the low operating voltage. 

In the K49C-B the pilot lamp section Is a ballast resistor which changes 
from a low value of resistance with the tube cold to several times Its ini¬ 
tial value as the tube heats. This limits the peak voltage applied to the 
pilot lamps to a value within their voltage rating, and operates the lamps 
at a higher voltage than with a straight resistance tube, increasing the 
life and final brilliancy of the lamps. The ballasting action also makes 
it possible to use several different types of pilot lamps with satisfactory 
results. The characteristic curves show the relation between pilot 
lamp voltage and tine for a typical K49C-B tube and a typical straight re¬ 
sistance tube with similar ratings. 

The resistors in the K49C-B are operated in air and the ballasting action 
obtained in the part shunted across the pilot lamps is due to the heat of 
the total winding. The resistors operate at relatively low temperature and 
their resistance characteristics are permanent If the normal rated current 
is not exceeded. 

Resistance tubes with other ratings may also be made. There is considerable 
power available for ballasting action so that the total voltage drop may 
be changed to fit other tube combinations requiring either more or less 
voltage drop. 
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